Nine Minimum Controls — No. 6

6.0 CONTROL OF SOLID AND FLOATABLE MATERIALS IN CSOs

6.1 OVERVIEW

CSOs can contain solid and floatable material that are easily seen and can be the
source of pollutants in receiving waters. The sixth of the nine minimum controls
contemplates the reduction, if not elimination, of visible floatables and solids
using relatively simple measures. Based on the City’s experience with its CSS,
including that gained through daily visual inspections and via the assessment
described below, solids and floatables are not frequently observed at CSO
discharge sites. This is perhaps due to the significant pollution prevention
measures (e.g. street cleaning, leaf collection, catch basin cleaning, etc.) long
undertaken by the City (such measures are described more fully in Chapter 7) and
the City’s use of catch basins. Nonetheless, the City has identified three sites at
which it intends to conduct pilot studies to further ensure adequate solid and
floatable controls.

Catch basins are structures used to collect storm water entering the City’s CSS.
Catch basins are modified inlets where the invert of the outlet pipe is several feet
above the bottom of the structure and where a 90 degree trap is installed on the
end of the outlet pipe. See Figure 6-1. This configuration causes some storm
water to be retained in the structure. This reduces velocity and allows larger solids
to collect in the bottom of the structure. This also traps floatable material in the
structure and prevents sewer gasses from exiting the structure. Therefore, most of
the floatable and solid materials in the storm water can be removed from the
combined sewer system by preventing entry into the system through the proper
monitoring, operation, and maintenance of the catch basins. There are no similar
structures to remove solids and floatable material from the sanitary sewage flows.

In this Chapter the appropriate operating, inspection, and maintenance procedures
presented in Chapter 1 will be referenced, the investigation of existing floatable
and solid material discharges discussed, and goals for future changes and
improvements will be presented. The exhibits of this chapter contain a copy of
the investigation of existing floatable and solid material discharges,
recommendations for future improvements, and records of annual activities.

6.2 OPERATING, INSPECTING, AND MAINTAINING

The primary method for controlling the discharge of visible solid and floatable
material is the use of catch basins in the CSS. There are more than 4,957 of these
structures located throughout the City’s CSS area. Each catch basin has a unique
identification number with information about its location stored in the City’s GIS.
The locations of catch basins can be retrieved in a number of ways with GIS tools.
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Figure 6-1
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Nine Minimum Controls — No. 6

6.2.1 Operation

Catch basins do not have any moving parts or adjustable features.
Therefore, no effort is required to operate them. The most important thing
is to make sure they are installed where appropriate.

6.2.2 Inspections

Catch basins are routinely inspected for damage approximately once every
2.5 years. Additionally, catch basins are further inspected whenever street
or yard flooding is reported to or observed by the City. When that occurs,
inspectors are dispatched to make sure catch basins are neither damaged
nor plugged.

6.2.3 Maintenance

Chapter 1 contains detailed procedures and schedules for catch basin
maintenance. Table 2 in Exhibit F-2 contains information on reported tons
of material collected from 1998 to 2003. Additional information on catch
basin cleaning can be found in Chapter 7. Catch basin cleaning has been
tracked in the City’s GIS database since 2005. Catch basins identified as
problematic based on experience are identified in GIS and cleaned with
greater frequency.

6.3 INVESTIGATION OF EXISTING SOLID AND FLOATABLE
MATERIAL DISCHARGES

6.3.1 Purpose

The purpose of investigating existing solid and floatable material
discharges from CSOs is to identify the extent of the problem and the type
of material that needs to be controlled.

6.3.2 Process
The steps of the discharge investigation are:

Conduct and document visual surveys of each CSO discharge point
Develop criteria for selecting sampling sites

Sample and characterize solids/floatables discharged

Summarize solids/floatables control methods currently used

Identify other suitable solids/floatables control methods not previously
identified

e Recommend pilot improvements

City of Fort Wayne
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Nine Minimum Controls — No. 6

This process was utilized to investigate solid and floatable material
discharges in the summer of 2004. The report on this investigation
consists of 3 documents. “City of Fort Wayne Recommended CSO Sites
for Further Solids and Floatables Investigation” dated July 23, 2004
documents the visual survey and information gathered from City staff on
44 CSO discharge points after a 0.2” rain event and is located in Exhibit
F-1. The findings summarized in the report are consistent with daily
outfall inspections performed by WPCM staff. Consistent with the City’s
experience, the study concluded that floatables are not frequently observed
at CSO discharge sites. Nonetheless, through the aforementioned study
the City has identified three areas that are recommended for further solids
and floatables control investigation. In addition to floatables information,
the report also contained details on the observed CSO discharge point site
conditions. Exhibit F-4 contains an update on recommended follow ups to
some of the site conditions observed.

“CSO Solids and Floatables Control Plan for Selected Sites” dated
November, 2004 discusses control methods and recommends pilot
improvements and is located in Exhibit F-2. The report generally
recommends that the City should continue its effective non-structural
source control best management practices. It also recommends that a pilot
structural facility be constructed for evaluation of floatables control
technologies and documentation of their effectiveness in the City.

The “Report Clarification” dated November 22, 2004 shows how this
investigation follows the guidance on the sixth of the nine minimum
controls and is found in Exhibit F-3.

6.3.3 Pilot Projects — Further Investigation

It is the City’s intent to pilot structural floatable controls at three different
outfalls and utilize at least two different technologies. The design goal
will be the removal (at a minimum) of solids and floatables Y2 inch
diameter and larger. These pilot locations will be monitored for
approximately 2 years and the results of these pilot facilities will be
utilized in confirming the design goal for future LTCP floatables control
construction, as specified in the LTCP.

6.4 INTERGRATION WITH LONG TERM CSO CONTROL PLAN

The controls proposed by City’s CSO LTCP generally consist of constructing a
new parallel interceptor that will convey overflows from a majority of the
regulators to the WPCP and CSO Storage Ponds. The remaining regulators and
associated overflow points would be improved with either satellite storage or
satellite disinfection facilities. All untreated overflows to receiving waters would
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Nine Minimum Controls — No. 6

be reduced to a specified level of control of a few activations in a typical year.
The reduction of overflow events to receiving waters will greatly reduce the
introduction of floatables and solids into the receiving waters.

In addition to the reduction in number of overflow events, the City’s proposed
CSO LTCP includes provisions for construction of structural floatables control
(e.g. screens, baffles, seperators or trash racks) at CSO outfalls that currently do
not have structural floatables control.

The City has been advised by IDEM that such controls, if installed with respect to
existing CSO outfalls, will not be subject to the setback requirements presented at
327 TAC 3-2-6. To the extent such setback requirements are applicable to other
types of controls or facilities, the City recognizes that a variance application could
be filed with IDEM under IC 13-14-8-8. @ Whether IDEM would deem the
circumstances surrounding the sitting of the facilities then in question to
constitute an "undue burden or hardship" under IC 13-14-8-8 is unclear at this
time. Moreover, even if IDEM were to find an "undue burden or hardship " to
exist, IDEM is not required to grant a variance - IC 13-14-8-8 plainly provides
that IDEM has the discretion to grant or deny a variance request even if it finds an
undue burden or hardship to exist. Perhaps most significant is the fact that
Indiana law expressly limits the duration of variances to a maximum of one year.
To obtain permanent regulatory relief via a variance for a structure constructed
within a 500-foot setback, an applicant would need to apply annually (and
perpetually) for 1 year renewals of that variance. Under IC 13-14-8-8, IDEM
would be able to annually revisit both its undue burden or hardship determination
and its decision to grant or deny the requested renewal. In short, Indiana law
contemplates a variance as a temporary means of regulatory relief of little value to
applicants seeking to construct permanent structures. The City intends to
construct its pilot facilities between 2008 and 2009. IDEM confirmation that
setback requirements to floatables control will not apply will need to be obtained
before any floatables control can be constructed.

6.5 RECORD KEEPING

Following the end of each calendar year, information on the catch basin
maintenance and repair along with reports on the progress on recommendations
and piloting work shall be gathered and added as Exhibit F-4 of this Chapter.
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Nine Minimum Controls — No. 6

DIRECTORY FOR APPENDIX F
(Items Presented in Order of Appearance in Appendix F)

Ttem Description

Exhibit F-1 CITY OF FORT WAYNE RECOMMENDED CSO SITES
FOR FURTHER SOLIDS AND FLOATABLES INVESTIGATION
Exhibit F-2 CSO SOLIDS AND FLOATABLES CONTROL PLAN FOR
SELECTED SITES
Exhibit F-3 REPORT CLARIFICATION
Exhibit F-4 RECORDKEEPING
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EXHIBIT F-1

City of Fort Wayne
Amended CSO Operational Plan
2007

759



MEMORANDUM

CH2WIHILL

City of Fort Wayne Recommended CSO Sites for
Further Solids and Floatables Investigation

TO:

COPIES:

FROM:

DATE:

Pat Callahan/City of Fort Wayne

Kurt Hellerman/CH2M HILL Milwaukee

Rita Fordiani/ CH2M HILL Boston

Todd Webster/CH2M HILL Fort Wayne
Phil Blonn/CH2M HILL Milwaukee

July 23, 2004

Introduction

To assist the City of Fort Wayne in its ongoing long term control plan for minimizing CSOs,
44 CSO sites within the City were observed by CH2M HILL staff during the week of May
10t, 2004. The purpose of this effort was to identify CSO locations with potential solids and
floatables (SF) issues and determine which sites are the best candidates for further
investigation into these issues through additional site monitoring/research.

CSO Monitoring Site Evaluations and Recommendations

Data were gathered from 1) City CSO subbasin files; 2) discussions with City staff; and 3) in
the field during site visits. Data collected are summarized on the attached CSO Data Forms.
Photos taken at each site are also attached. Attachments are ordered by ascending CSO
Overflow Point number as presented in the NPDES Permit. CSO activity information was
collected from the subbasin reports and assembled into attached Table A. Table 1 presents a
summary of the evaluation of each site.

TABLEA1

Summary of Evaluation of CSO Site Solids and Floatables Evaiuation and Selection (in BOLD) for Further Investigation

Count Overflow Location Receiving Comment
Point Number Water
1 004 JG2-090 Saint Mary’s Clean site and low CSO volume; outfall is submerged and
River river water flows back into system at a high rate;
therefore, SF control is not recommended. Suggest
reviewing/ correcting operation of tide flex.
V4 005 J11-164 Saint Mary's Heavy duty paper fowels, rags, and sewer-related solids
River and floatables are regularly observed at this location

(Adjacent to
008)

according to city staff and high CSC activity; therefare,
further investigation into SF control is suggested after
closure of 006.
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Count Overfiow Location Receiving Comment
Point Number Water
3 006 J11-222 Saint Mary’s Plans are currently in place to eliminate the 6" diameter
\ . E River” ™ -dutfall; therefore, SE control is notirecommiended
- (Adjdcent to ' Lo o R
005) '
4 007 K03-092 Saint Mary's Sewer-related solids and floatables have been noted here
‘ River in the past; non-sewer-related material observed during
(Adjacent to site visit, and there is low CSO activity; therefore, SF
056) control is not recommended. Discharge pipe was
completely submerged; suggest reviewing tide gate
cperation.
5 01 K06-233 Saint Mary's Clean site at discharge location; however, regulator
. River manhole had surcharged, lifting manhole lid and dumping
(Adjacent to sewage solids and floatables in area prior to pump station;
012) area around manhole eroded, has occurred in past; high
CSG activity. Suggest first researching and correcting the
cause and then revisiting this site to determine if SF
control is needed.
6 02z K06-234 Saint Mary’s Clean site at discharge location; however, regulator
) River manhole had surcharged, lifting manhole lid and dumping
{Adjacent to sewage solids and floatables in area prior to pump station;
011) area around manhole eroded, has occurred in past; high
CSO activity. Suggest first researching and correcting the
cause and then revisiting this site to determine if SF
controt is needed.
7 013 K06-298 Saint Mary's Non-sewer-related material observed during site visit (Le.,
River beer bottles, litter); high CSO activity staff believes to be
due to plugged-up sewer lines; suggest review of sewer
maintenance practices, but SF centrol is not
recommended.
8 014 KO7-106 Saint Mary's Non-sewer-related material observed during site visit (i.e.,
River litter); low CSO activity; therefore, SF control is not
recommended.
9 016 KO7-109 Saint Mary's Headwall completely collapsed, several sections of pipe
River broken; non-sewer-related material observed during site
visit (i.e., litter, household garbage); low CSO activity -
never has been observed overflowing; therefore, SF
control is not recommended. Suggest looking inte closing
off C8O.
10 017 K07-176 Saint Mary's Sewer-related and non-sewer related (i.e., litter and
River garbage) solids and floatables have been noted here
in the past and during site visit and there is moderate
CSO0 activity; therefore, further investigation into
potential SF control is recommended.
1 018 K11-165 Saint Mary's Sewer-related and non-sewer related (i.e., litter and
] River garbage) solids and floatables have been noted here in
(Adjacent to the past and during site visit; significant CSO activity;
019} other CSO control plans are in place; therefore, SF control

is not recommended.
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Count Overflow Location Receiving Comment
Point Number Water
12 019 K11-178 Saint Mary’s Sewer-related and non-sewer related (i.e., litter and
. River garbage) solids and floatables have been noted here in
Adjacent to the past and during site visit; significant CSO activity;
018} other CSO control plans are in place; therefore, SF control
is nat recommended.
13 020 K15-1186 Saint Mary's Clean site and high CSO activity; outfall is submerged and
River river water flows back into system; therefore, SF controlis
not recommended. Suggest reviewing/correcting
cperation of flap gate.
14 021 K19-044 Saint Mary’s Plume of sewage and solids and floatables observed
River during visit; high CSO activity; therefore, further
investigation into SF control is recommended.
15 023 L06-103 Saint Mary’s Clean site and low C80 activity; outfall is submerged and
River river water occasicnally flows back into system; therefore,
SF control is not recormmended. Suggest reviewing/
correcting operation of flap gate.
16 024 L0G-420 Saint Mary's Clean site and moderate CSO activity; outfall is
. River sometimes submerged and river water occasionally flows
{Adjacent to back into system; therefore, SF control is not
025) recommended. Suggest reviewing/correcting operation of
flap gate.
17 025 1.06-421 Saint Mary's Clean site and low CS0 activity; outfall is scmetimes
. River submerged and river water cccasionally flows back into
(Adjacent to system; therefore, SF control is not recommended.
024) Suggest reviewing/correcting operation of flap gate.
18 026 M10-151 Saint Mary's Sewer-related and non-sewer related (i.e., litter) solids
. River and floatables have been noted here in the past and
(Adjacent to during the site visit and there is high CSO activity;
027 and 033) therefore, further investigation into potential SF
control is recommended.
19 027 M10-202 Saint Mary’s Sewer-related and non-sewer related (i.e., litter) solids
. River and floatables have been noted here in the past and
(Adjacent to during the site visit and there is high CSO activity;
026 and 033) therefore, further investigation into potential SF
control is recommended.
20 028 M10-238 Saint Mary’s Sewer-related solids and floatables have been noted here
River irt the past (believed to oecur only when pumps at
adjacent pump house have been active} and during the
site visit but there is low CS0 activity; therefore, SF
control is not recommended. Suggest reviewing pump
cperationftype.
21 029 M10-265 Saint Mary's Some sewer-related but mostly non-sewer related (i.e.,
River litter) solids and floatables have been noted here in the

past and during the site visit and there is low CSO activily;
therefore, SF control is not recommended.
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Count Overflow Location Receiving Comment
Point Number Water
22 032 M10-306 Saint Mary's Non-sewer related (i.e., litter) solids and floatables have
River been noted here in the past and during the site visit and

there is low CSO activity; therefore, SF control is not
recommended. Cuifall submerged, exact focation and
condition unknown. Suggest reviewing whether river
water intrusion is an issue and condition of any back flow
prevention.

23 033 M10-313 Saint Mary’s Sewer-related and non-sewer related (i.e., litter) solids

. River and floatables have been noted here in the past and
{Adjacent to during the site visit and there is high CSO activity;
026 and 027) therefore, further investigation into potential SF

control is recommended.

24 036 M18-032 Spy Run Creek | Clean site and low-moderate CSO activity; therefore, SF
control is not recommended.

25 039 NO6-022 Maumee River | Clean site and low-moderate CSO activity; therefore, SF
control is not recommended.

26 044 N22-093 Saint Joseph Minor sewer-related solids and floatables were noted

River during the site visit and there is low CSO activity;
therefore, SF control is not recommended at this fime.

27 045 N22-103 Saint Joseph Non-sewer related {i.e., litter) solids and floatables were

River noted during the site visit and there is low CSO activity;
therefore, SF confrol is not recommended.

28 048 010-252 Maumee River | Clean site/discharge even with high CSO activity;
therefore, SF control is not recommended.

29 049 010-257 Maumee River | Did not visit; considered eliminated by staff; suggest
permanently removing from permit list.

30 050 O10-277 Maumee River | Clean site and low-moderate CSC volume; outfall is
submerged and river water was observed flowing back
into system; therefore, SF contro! is not recommended.
Suggest reviewing/ correcting operation of flap gate.

31 051 022-602 Saint Joseph Minor sewer-related solids and floatables and more non-

River sewer-related litter were noted during the site visit and
there is low-moderate CSO activity; therefore, SF control
is not recommended at this time.

32 052 022-004 Saint Joseph | Solids and floatables (i.e., paper towels) were stuck in

River the flap gate during the site visit and there is low-
moderate CSO activity; therefore, further
investigation into SF control is recommended.

33 053 022-094 Saint Joseph Non-sewer related (i.e., litter) solids and floatables were

River noted during the site visit; low CSO activity; therefore, SF
control is not recommended.

34 054 023-080 Naturai Drain Non-sewer related {i.e., litter) solids and floalables were

#4, then St
Mary's River

noted during the site visit; low-moderate CSO activity,
therefore, SF control is not recommended.
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Count Overflow Location Receiving Comment
Point Number Water
35 055 P06-192 Maumee River | Clean site; however, sewer-refated solids and floatables
have been observed in the past; high C30O aclivity. This
site would be considered for further SF control
investigation, however, city staff indicated that this would
be a difficult site and should not be considered further at
this time.
36 056 J03-313 Saint Mary's Sewer-related solids and floatables have been noted here
River in the past; non-sewer-related material observed during
site visit, and there is fow CSO activity; therefore, SF
control is not recommended.
37 057 P10-121 Maumee River | Plans are already in place for CSO control; therefore, SF
control is not recommended.
38 058 Q06-034 Maumee River | Non-sewer-related (i.e., litter) solids and floatables; low
CSO activity; therefore, SF control is not recommended.
39 060 R06-031 Unnamed Non-sewer-related (i.e., litter, garbage} solids and
Ditch to floatables; low CSQ activity; therefore, SF control is not
Maumee River | recommended. Water often discolored; suggest further
investigation into surrounding site and potential
impiementation of best management practices.
40 061 R14-137 Baldwin Ditch Clean site; low-moderate CSO activity; therefore, SF
. to stormwater | conirol is not recommended.
{Adjacent to ponds to
062) Maumee River
41 062 R14-138 Baldwin Ditch Clean site; low-moderate CSO activity; therefore, SF
) to stormwater control is not recommended.
(Adjacent fo ponds 1o
061) Maumee River
42 064 502-035 Unnamed Non-sewer related (i.e., litter) solids and floatables were
Ditch to noted during the site visit; moderate CSO activity;
Maumee River | therefore, SF control is not recommended.
43 067 K19-077 Saint Mary's Clean site; iow-moderate CSO activity; therefore, SF
River control is not recommended.
44 068 N18-254 Saint Joseph Some sewer-related solids and floatables and some non-
River sewer-related litter were noted during the site visit; CSO
activity is unknown at this time; therefore, SF control is not
recommended at this time.
45 P10-001 Maumee River | Clean site; CSO activity unknown at this time; therefore,

SF control is not recommended at this time.

In addition to recommending sites for further solids and floatables control investigation,

Table 1 also identifies other sewer-related and public nuisance issues along the waterfront
areas for informational purposes. For ease of review, Table 2 presents the locations where
additional solids and floatables control is recommended for further investigation through
additional research/monitoring,.
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TABLE 2

C80 Sites Recommended for Further Sofids and Floatables Control Investigation

Overflow Point  Location Number

Street Location

Receiving Water

Discharge Size:

017 K07-176
021 K19-044
026/027/033 M10-151/M10-

202/M10-313
052 022-004

MKE/SUMMARYMEMO 07_23_04 D0C
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TABLE A

CSO Characterization Based on Subbasin Reports and Staff Comment

Overflow
Point

Annual Model Results

€S0
Volume
{cubic feet)

CS50
Volume
{million
gallons)

CcSO
Frequency
(times/year)

Duration

CSO

(hours)

Jan. - Apr.
Data
Frequency
{no. of
occurrences)

CSO
Discharge
Diameter

CsSO
Duration
{hours/
event)

Comments

004

677,841

53
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005
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006
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4
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CSO Site Data Sheets and Photos
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 004

Location#: J02-090

Street Location:
Rolling Mill Regulator; 1998 Taylor St.

Receiving Water:
St. Mary’s River

Subbasin: J02-089

Immediate Area Land Use (describe):

Industrial

CSO Annual Volume (cf): 677,841 (model)

CSO Annual Frequency (times/year):
53 (model); 4 (Jan.-Apr. data)

CSO Annual Overflow (hours):151 (model)

Tide Gate Type: tide flex, records indicate
it is chained open

Discharge Size: 30" diameter

Discharge Invert: N/A; submerged

River Elevation: 738+/- (low water elev.)

Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

No identifiables have been observed at this location, no flow has ever been observed
toward river at this location, river water flows into system at this point at a high rate

Draw site/describe conditions:

Outfall is submerged even when water level is low

v
"l.f\h

% 51
\ M.V(‘i
Jo1-2%4 R
Iﬁlo‘f’-‘
(somned)

Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/12 11:59 a.m.

| Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: €86 &Hog Location #: J11-164, d4t=222

Street Location: Indian Village East of Receiving Water: St. Mary’s River

4400 Bluffton Road

Subbasin: K11-004 Immediate Area Land Use (describe):
Park

CSO Annual Volume (cf): 3,562,952 CSO Annual Frequency (times/year): 69

(model) (model); 7 (Jan.-Apr. data)

CSO Annual Overflow (hours): 248 Tide Gate Type: J11-164: flapgate;

(model) Jisi=222—dacidl|

Discharge Size: J11-164: 66" diameter; Discharge Invert: ~745+/-

Jrre222:6"

River Elevation: 740+/- (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Heavy duty paper towels; heavy rags noted in the past; City trying to track source;
identifiables observed in past; leaves

Draw site/describe conditions:

Individual observed sitting on outfall manhole; appeared to be intoxicated

B AR s 1\‘ 1‘1'()

\“"\
L \ \
o

Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/12 9:45 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 007 Location #: K03-092

Street Location: Brown Street Pump Receiving Water: St. Mary’s River
Station Regulator; 1800 Brown Street
South Side of Brown Street just east of
Electric Avenue

Subbasin: J03-012 Immediate Area Land Use (describe):

Residential

CSO Annual Volume (cf): 63,215 (model) | CSO Annual Frequency (times/year): 10
(model) no Jan.-Apr. data

CSO Annual Overflow (hours): 10 (model) | Tide Gate Type: flapgate

Discharge Size: K03-092: 60" diameter Discharge Invert. 740.31

River Elevation: 735.0 (normal) Last Precipitation: 5.00 p.m. yesterday

Summarize site history:

Identifiable residential sanitary sewage observed at this site in the past, not on this visit

Draw site/describe conditions:

. . 507 3
Adjacent to Overflow Point 056,

Location # J03-313 w'“ ﬁn
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Noted debris in water (type, size, quantify):
None
Noted debris on land (type, size, quantify):
Small amount of litter
Date of Visit: 5/12 11:45 a.m. | Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 011 % 01 & Location #: K06-233 (two from pump
station, KO6-234 (large submerged one)

Street Location: just east of Nebraska Receiving Water:

pump station on west bank of St. Mary's St. Mary’s River

River; Camp Allen and Main

Subbasin: K06-290B Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 3,721,544 CSO Annual Frequency (times/year): 41

(model) (model)

CSO Annual Overflow (hours): 111 Tide Gate Type: flap gates

(model)

Discharge Size: 72” diameter Discharge Invert: N/A

River Elevation: N/A Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Pumphouse with two CSO outfalls

1. One large submerged outfall

2. Two directly from pump station

Problem with river water entering submerged outfall

Draw site/describe conditions:

Manhole (downstream of pump station of upstream siphon structure) surcharged; toilet

paper, other identifiables at that location and in eroded area around manhole
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Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

Very little, identifiables at surcharged manhole, not at outfalls

Date of Visit: 5/12 1:05 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #. 013 Location #: K06-298

Street Location: St. Mary’s River at Receiving Water: St. Mary’s River

Thieme Dr., Nelson St. and Berry St.

Subbasin: KO6-090 A Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 5,830,632 CSO Annual Frequency (times/year): 52

(model) model; no Jan.-Apr. data

CSO Annual Overflow (hours): 211 Tide Gate Type: tide gate

(model)

Discharge Size: 72" Discharge Invert. N/A submerged

River Elevation: N/A Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Has overflowed in past due to plugged up sewer lines; no identifiables observed going
into river

Draw site/describe conditions:

No identifiables observed; some leaves; stormwater runoff debris; beer bottles; litter

Noted debris in water (type, size, quantify):

A few leaves

Noted debris on land (type, size, quantify):

Beer bottles

Date of Visit: 5/12 12:45 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 014 Location #: KO7-106

Street Location: Packard and Dinnen Receiving Water: St. Mary’s River

Subbasin: K07-026 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 73,187 (model) | CSO Annual Frequency (times/year): 63
(model); 0 Jan.-Apr. data

CSO Annual Overflow (hours): 104 Tide Gate Type: None

(model)

Discharge Size: 12" Discharge Invert: 743.3

River Elevation: 743+/- (low flow elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Most of the basin served by combined sewers, a few separate storm sewers along
southern sections of Broadway

Draw site/describe conditions:

Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

Significant amount of litter; stormwater runoff material, leaves, etc. right below outfall
before river

Date of Visit: 5/12 9:45 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 016

Location #: KO7-109

Street Location: 3418 Broadway

Receiving Water: St. Mary’s River

Subbasin: K07-026

Immediate Area Land Use (describe):

Commercial and residential

CSO Annual Volume (cf): 6,621 (model)

CSO Annual Frequency (times/year): 9
(model); 0 (Jan.-Apr. data)

CSO Annual Overflow (hours): 4 (model)

Tide Gate Type: none

Discharge Size: 12"

Discharge Invert: unknown

River Elevation: 743+/- (low flow elev.)

Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Never has been observed overflowing

Draw site/describe conditions:

Headwall completely collapsed; several sections of pipe broken and disconnected;
severe erosion at current outfall point; no signs of identifiable sewage; debris at outfall
looks like stormwater runoff debris; a lot of leaves, sediment

Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

Large amounts (piles) of household garbage and litter among trees on shore of river

Date of Visit: 5/12 11:00 a.m.

| Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #. 017 Location #. K07-176

Street Location: 2904 Wildmere Receiving Water: St. Mary's River

Subbasin: KO7-026 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 963,279 (model) | CSO Annual Frequency (times/year): 32
(model); 8 (Jan.-Apr. data)

CSO Annual Overflow (hours): 88 (model) | Tide Gate Type: flapgate

Discharge Size: 42” diameter Discharge Invert. unknown

River Elevation: 743 +/- (low flow elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

There has been observed overflow with identifiable debris in the past

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

Litter caught on dead tree in water

Noted debris on land (type, size, quantify):

Litter, pile of trash

Date of Visit: 5/12 11:30 a.m. [ Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 018 Location #: K11-165

Street Location: near Broadway and Receiving Water: St. Mary’s River

Rudisill

Subbasin: K11-010 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 51,159,119 CSO Annual Frequency (times/year): 84

(model) (model); 8 (Jan.-Apr. data)

CSO Annual Overflow (hours): 470 Tide Gate Type: 12’ x 12’ tidegate

(model)

Discharge Size: 126" Discharge Invert: 744.06’

River Elevation: 743+/- Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

This is about 40% of the total CSO volume for the city.
See also data sheet 019 (K11-178).

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):
See also data sheet 019 (K11-178).
Noted debris on land (type, size, quantify):
See also data sheet 019 (K11-178).
Date of Visit: 5/12 10:20 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 019 Location #. K11-178

Street Location: Receiving Water: St. Mary’s River

Near Broadway and Rudisill

Subbasin: K11-010 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): included w/K11- | CSO Annual Frequency (times/year). see

165 K11-165; 5 (Jan.-Apr. data)

CSO Annual Overflow (hours): Tide Gate Type: flapgate

Discharge Size: 42" Discharge Invert: 745.75’

River Elevation: 743+/- (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Debris observed in past during heavy rains; bottles, toilet paper, leaves; a lot of storm
hooked into this

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

Small amount of leaves

Noted debris on land (type, size, quantify):

Small amount of litter; pop cans, bags, etc.

Date of Visit: 5/12 10:20 a.m. | Name: Phil Blonn

787



-178

K11

7o)
©
=

K11




Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 020 Location #: K15-116

Street Location: near foot bridge to Foster | Receiving Water: St. Mary’s River

Park West a couple of thousand feet west

of this regulator on the east bank of St.

Mary’s River

Subbasin: K15-009 Immediate Area Land Use (describe):
Park

CSO Annual Volume (cf): 2,457,734 CSO Annual Frequency (times/year): 72

(model) (model); 8 (Jan.-Apr. data)

CSO Annual Overflow (hours): 249 Tide Gate Type: internal flapgate u/s of
outfall

Discharge Size: 6’ x 6’ box culvert Discharge Invert: ~744+/-

River Elevation: 744+/- (low flow elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

River often backs up into system at this point, debris often gets clogged at internal
flapgate

Draw site/describe conditions:

No sign of debris at flapgate or regulator or outfall at time of visit

{ \ Fouflr'éje

Noted debris in water (type, size, quantify):

Small amount of leaves, plant debris

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/12 10:00 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 021 Location #: K19-044

Street Location: 5340 Century Court Receiving Water: St. Mary’s River

Subbasin: L19-252 Immediate Area Land Use (describe):
Residential, park

CSO Annual Volume (cf): 1,425,564 CSO Annual Frequency (times/year): 56

(model) (model); 10 (Jan.-Apr. data)

CSO Annual Overflow (hours): 344 Tide Gate Type: flapgate

(model)

Discharge Size: 66” Discharge Invert: less than 1’ above water
level

River Elevation: 745 (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Most combined sewers constructed in 1950s

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

Plume of sewage; identifiables, toilet paper, waste etc. on concrete and in water
spillway; right at discharge point

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/12 9:00 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #. 023 Location #: L06-103

Street Location: Jackson and Superior Receiving Water: St. Mary’s River

Subbasin: L06-078 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 267,138 (model) | CSO Annual Frequency (times/year): 54
(model); 6 (Jan.-Apr. data)

CSO Annual Overflow (hours): 20 (model) | Tide Gate Type: flapgate

Discharge Size: 48" diameter Discharge Invert: unknown, bottom is
submerged
River Elevation: 733 (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Overflows with murky water have been observed, usually no identifiables; occasional
river intrusion when water is real high and outfall is submerged

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/12 1:15 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 024 Location #. L06-420

Street Location: Ewing and Superior Receiving Water: St. Mary’s River

Subbasin: L06-087 Immediate Area Land Use (describe):
Commercial

CSO Annual Volume (cf): 1,195,116 CSO Annual Frequency (times/year): 16

(model) (model); 6 (Jan.-Apr. data)

CSO Annual Overflow (hours): 40 Tide Gate Type: flapgate

Discharge Size: 72” diameter Discharge Invert: ~733+/-

River Elevation: 733 (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Identifiables observed in river during one event last year; submerged ~ 50% of the time;
leaks back into system when 50% submerged or more

Draw site/describe conditions:

No debris observed in area; water level at bottom of outfalls

Noted debris in water (type, size, quantify):

One pop bottle in water

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/12 1:30 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 025 Location #: L06-421

Street Location: Ewing and Superior Receiving Water: St. Mary’s River

Subbasin: L06-086 Immediate Area Land Use (describe):
Commercial

CSO Annual Volume (cf): 48 (model) CSO Annual Frequency (times/year): 1

(model); 5 (Jan.-Apr. data)

CSO Annual Overflow (hours): 1 (model) Tide Gate Type: flapgate

Discharge Size: 60" Discharge Invert: ~ 733+/-

River Elevation: 733 (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

ldentifiables observed in river during one event last year; submerged ~ 50% of the time;
leaks back into system when 50% submerged or more

Draw site/describe conditions:
. - e
No debris observed in area; water level at bottom of outfalls Bwaned
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Noted debris in water (type, size, quantify):

One pop bottle in water

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/12 1:30 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 026 Location #: M10-151

Street Location: 3" Street and Calhoun Receiving Water: St. Mary’s River

Subbasin: M10-120 Immediate Area Land Use (describe):

Residential and abandoned
commercial/industrial

CSO Annual Volume (cf): 17,562,363 CSO Annual Frequency (times/year): 66
(model) (model); no Jan.-Apr. data

CSO Annual Overflow (hours): 328 Tide Gate Type: flapgates

(model) 4. ¢'di obsyiigs

Discharge Size:s=2=-72"diameter Discharge Invert: unknown

River Elevation: 738 (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Most sewers built 1893-1930, rest in 1950; toilet paper, fecal, identifiables observed
litter, stormwater runoff observed coming out when pumps are on

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):
Some identifiables, more on rip-rap
Noted debris on land (type, size, quantify):
Identifiables, toilet paper on spillway, in rip-rap
Date of Visit: 5/12 1:45 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #. 027 Location #: M10-202
Street Location: 3" Street and Calhoun Receiving Water: St. Mary's River
Subbasin: M10-120 Immediate Area Land Use (describe):

Residential and abandoned
commercial/industrial

CSO Annual Volume (cf): 1Z;562;363 CSO Annual Frequency (times/year): 66
{model) <rs  ~ac, (model); no Jan.-Apr. data

CSO Annual Overflow (hours): 328 Tide Gate Type: sluice gate o scar cs74
(model) 545 ~oc,

Discharge Size: 1 =~ 72" diameter Discharge Invert: 734.77

River Elevation: 738 (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Most sewers built 1893-1930, rest in 1950; toilet paper, fecal, identifiables observed
litter, stormwater runoff observed coming out when pumps are on

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):
Some identifiables, more on rip-rap
Noted debris on land (type, size, quantify):
Identifiables, toilet paper on spillway, in rip-rap
Date of Visit: 5/12 1:45 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 028

Location #: M10-238

Street Location: Griswald pump station

Receiving Water: St. Mary’s River

Subbasin: M10-237

Immediate Area Land Use (describe):

Commercial; Institutional

CSO Annual Volume (cf): 471,877 (model)

CSO Annual Frequency (times/year): 15
(model); 4 (Jan.-Apr. data)

CSO Annual Overflow (hours): 24 (model)

Tide Gate Type: flapgate

Discharge Size: 30”

Discharge Invert: unknown

River Elevation: 738’ (low water elev.)

Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Remnants of identifiable debris usually found after pumps go on

Draw site/describe conditions:
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Noted debris in water (type, size, quantifyjf B

None

Noted debris on land (type, size, quantify):

Toilet paper caught in branches; 20 sq. ft. area of toilet paper caught on spillway

Date of Visit: 5/12 2:25 p.m.

| Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 029 Location #: M10-265

Street Location: Duck Street and Bass Receiving Water: St. Mary’s River

Street

Subbasin: M10-250 Immediate Area Land Use (describe):
Commercial

CSO Annual Volume (cf): 604,752 (256) CSO Annual Frequency (times/year): 70

(model); 29,491 (309) (model) (256) (model); 26 (309) (model); 13 (Jan.-
Apr. data);

CSO Annual Overflow (hours): 34 (256); 2 | Tide Gate Type: unknown

(309) (model)

Discharge Size: 48" Discharge Invert: 734.79’

River Elevation: 744-746 normal elev. Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Some observed identifiables, toilet paper seen passing through regulator

Draw site/describe conditions:
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Submerged outfall, could not see it ’:k
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Noted debris in water (type, size, quantify):

Some litter, a few bottles; large amount of litter, bottles, a volleyball in standing water
inside regulator manhole

Noted debris on land (type, size, quantify):

Miscellaneous litter

Date of Visit: 5/12 2:10 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 032 Location #: M10-306

Street Location: Harrison St. Bridge Receiving Water: St. Mary’s River

Subbasin: M06-711 Immediate Area Land Use (describe):
Commercial

CSO Annual Volume (cf): 183,098 (model) | CSO Annual Frequency (times/year): 5
(model); 7 (Jan.-Apr. data)

CSO Annual Overflow (hours): 44 (model) | Tide Gate Type: flapgate (?)

Discharge Size: 60” or 30" - ? Discharge Invert: cannot locate,
submerged
River Elevation: 738 (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

No observed identifiables, but some bubbles observed during an overflow near where
location is assumed to be

Draw site/describe conditions:

Outfall submerged, not found under bridge somewhere_

W

Noted debris in water (type, size, quantify):

1 beer can

Noted debris on land (type, size, quantify):

Cardboard, clothing

Date of Visit: 5/12 1:35 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 033 Location #: M10-313
Street Location: 3™ Street and Calhoun Receiving Water: St. Mary's River
Subbasin: M10-120 Immediate Area Land Use (describe):

Residential and abandoned
commercial/industrial

CSO Annual Volume (cf): 47,562:363 CSO Annual Frequency (times/year): 86 5
(modeh) 5,2 oac (mede}); no Jan.-Apr. data

CSO Annual Overflow (hours): 328- Tide Gate Type: flapgates

(model) S5 oo

Discharge Size: 4 - 42" diameter Discharge Invert: 752.07

River Elevation: 738 (low water elev.) Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Most sewers built 1893-1930, rest in 1950; toilet paper, fecal, identifiables observed
litter, stormwater runoff observed coming out when pumps are on

Draw site/describe conditions:

o 1 u_»‘%"-“
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Noted debris in water (type, size, quantify):
Some identifiables, more on rip-rap
Noted debris on land (type, size, quantify):
Identifiables, toilet paper on spillway, in rip-rap
Date of Visit: 5/12 1:45 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 036

Location #; M18-032

Street Location: 2315 Westbrook

Receiving Water: Spy Run Creek to St.
Mary’s River

Subbasin: M18-256

Immediate Area Land Use (describe):

Residential

CSO Annual Volume (cf): 1,864,615
(model)

CSO Annual Frequency (times/year): 83
(model); 4 (Jan.-Apr. data)

CSO Annual Overflow (hours): 727
(model)

Tide Gate Type: flapgate

Discharge Size: 24"

Discharge Invert: 747.54

River Elevation: 740 (low water elev.)

Last Precipitation: 7:40 a.m.

Summarize site history:

No identifiables observed

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

None, water looked very murky

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 12:40 p.m.

| Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 039

Location #; N06-022

Street Location: 721 Edgewater (we
stopped); Hannah and Wayne; outfall at
Hannah and Berry

Receiving Water: Maumee River

Subbasin: N06-007

Immediate Area Land Use (describe):

Residential
CSO Annual Volume (cf): 3,051,243 CSO Annual Frequency (times/year): 40
(model) (model)

CSO Annual Overflow (hours): 269
(model)

Tide Gate Type: N/A

Discharge Size: 60”

Discharge Invert: 761.5+/-

River Elevation: 740+/-

Last Precipitation: 7:40 a.m.

Summarize site history:

Most sewage is collected by combination sewers. The Wayne Street interceptor serves

this subbasin.

Draw site/describe conditions:

Outfall location not accessible
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Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 11:06 a.m.

| Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #. 044 Location #: N22-093

Street Location: Dalgren and Spy Run Receiving Water: St. Joseph’s River

Subbasin: M18-261 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 9,510 (model) CSO Annual Frequency (times/year): 3
(model); 4 (Jan.-Apr. data)

CSO Annual Overflow (hours): 13 (model) | Tide Gate Type: flapgate

Discharge Size: 12” Discharge Invert: ~ 745 +/-

River Elevation: 743.5’ (low water elev.) Last Precipitation: 7:40 a.m.

Summarize site history:

Has not seen many overflows

Draw site/describe conditions:

Regulator builds up about 1’ before overflowing
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Noted debris in water (type, size, quantify):

Identifiables, toilet paper, minimal amount on rip rap immediately d/s of outfall

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 2:00 p.m. | Name: Phil Blonn

814



N22-093




Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 045 Location #: N22-103

Street Location: Spy Run, 400’ East of Receiving Water: St. Joseph’s River
Dalgren

Subbasin: M18-261 Immediate Area Land Use (describe):

Residential

CSO Annual Volume (cf): 8,680 (model) CSO Annual Frequency (times/year): 3
(model); 4 (Jan.-Apr. data)

CSO Annual Overflow (hours): 2 (model) | Tide Gate Type: flapgate

Discharge Size: 10” Discharge Invert: ~ 745 +/-

River Elevation: 743.5’ (low water elev.) Last Precipitation: 7:40 a.m.

Summarize site history:

Has not seen many overflows; some groundwater flow into system

Draw site/describe conditions;

Regulator builds up about 1” before overflowing ( __ {

Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

Small amount of general litter; a few wrappers; green sludge on rip rap d/s of outfall

Date of Visit: 5/11 2:07 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 048

Location #: O10-252

Street Location: Morton Street Pump

Station

Receiving Water: Maumee River

Subbasin: O10-101

Immediate Area Land Use (describe):

Residential

CSO Annual Volume (cf): 11,305,463

(model)

CSO Annual Frequency (times/year): 63
(model); no Jan.-Apr. data

CSO Annual Overflow (hours): 256

(model)

Tide Gate Type: shut off valve

Discharge Size: 5", 30” discharges

Discharge Invert: 745.0’

River Elevation: 742+/- (low water elev.)

Last Precipitation: 7:40 a.m.

Summarize site history:

Overflows during large rain events; overflows are typically clear-looking sewage

Draw site/describe conditions:

Pump station, 4 pumps, 5 gates, 4 were open

Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 11:15 a.m.

| Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 050 Location #. O10-277

Street Location: Coombs and Herbert Receiving Water: Maumee River

Subbasin: 006-017 Immediate Area Land Use (describe):
Commercial

CSO Annual Volume (cf): 1,621,933 CSO Annual Frequency (times/year): 52

(model) (model); 2 (Jan.-Apr. data)

CSO Annual Overflow (hours): 294 Tide Gate Type: 4’-5’ wide flapgate in

(model) regulator MH and 36" flapgate at outfall

Discharge Size: 36” diameter brick Discharge Invert: N/A, submerged

River Elevation: 738.0 Last Precipitation: 7:40 a.m.

Summarize site history:

No identifiables observed.

Draw site/describe conditions:

Regulator overtops small dam in MH and then flapgate, but river water was flowing in at
this point during visit; outfall site is not accessible

(B2,

D
f!'frhf"r j
<.
,;.'ie"”'?',,,&

Noted debris in water (type, size, quantify):
None
Noted debris on land (type, size, quantify):
None
Date of Visit: 5/11 10:55 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 051 Location #: 022-094

Street Location: 1124 St. Joseph’s River | Receiving Water: St. Joseph's River
Drive

Subbasin: 022-092 Immediate Area Land Use (describe):

Residential

CSO Annual Volume (cf): 291,092 (model) | CSO Annual Frequency (times/year): 10
(model); 5 (Jan.-Apr. data)

CSO Annual Overflow (hours): 26 (model) | Tide Gate Type: tide flex valve

Discharge Size: 18" diameter Discharge Invert: 746.68
River Elevation: unknown = 3-4’ below Last Precipitation: 7:40 a.m.
invert

Summarize site history:

Sewers first constructed in area in 1945

Draw site/describe conditions:

Some identifiable debris on rocks immediately d/s of outfall

(C'.'f o

Noted debris in water (type, size, quantify):

Litter, cigarette butts, toilet paper, toilet paper on rip-rap immediately downstream of
outlet port

Noted debris on land (type, size, quantify):

Some street litter

Date of Visit: 5/11 2:45 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 052 Location #. 022-004

Street Location: Cadet Drive behind Receiving Water: St. Joseph'’s River

Concordia Lutheran High School

Subbasin: 022-0618 Immediate Area Land Use (describe):
Residential, school

CSO Annual Volume (cf): 453,625 CSO Annual Frequency (times/year):

(model); 328,777 (model) 45,17 (model); 7 (Jan.-Apr. data)

CSO Annual Overflow (hours): 231 Tide Gate Type: flapgate

(model); 27 (model)

Discharge Size: 48 Discharge Invert: 749.58

River Elevation: 738.50 Last Precipitation: 7:40 a.m.

Summarize site history:

Sewers built in area in 1945

L D,

Draw site/describe conditions:

9 Darh

Noted debris in water (type, size, quantify):

Paper towels stuck in flapgate

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 2:30 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 053 Location #: 022-002

Street Location: Receiving Water: St. Joseph's River

1324 St. Joseph’s River Drive

Subbasin: 022-092 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 134,659 (model) | CSO Annual Frequency (times/year): 9

(model); 5 (Jan.-Apr. data)

CSO Annual Overflow (hours): 19 (model) | Tide Gate Type: flapgate

Discharge Size: 42" diameter Discharge Invert: unknown

River Elevation: unknown =~ 5’ below Last Precipitation: 7:40 a.m.
discharge invert

Summarize site history:

No indications of overflows

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

General litter; no identifiable sewer debris

Noted debris on land (type, size, quantify):

Small pile of litter; pile of litter from storm runoff; see photo

Date of Visit: 5/11 2:30 p.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 054 Location # 023-080

Street Location: 1274 Farwood Receiving Water: ditch, then St. Mary's
River

Subbasin: N23-078 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 511,038 (model) | CSO Annual Frequency (times/year): 27
(model); § (Jan.-Apr. data)

CSO Annual Overflow (hours): 100 Tide Gate Type: none

(model)

Discharge Size: 48" diameter Discharge Invert: 772.2

River Elevation: 744 +/- Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Area built in two sections in 1950 and 1951

Draw site/describe conditions:

=

/ r fﬂrq fater
vt = [aire
Hant
L

Noted debris in water (type, size, quantify):

None; some identifiables in brush downstream of outflow

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/12 8:30 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #. 055 Location #: P06-192

Street Location: Anthony and Wayne Receiving Water: Maumee River

Subbasin: P06-119 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): 2,959,476 CSO Annual Frequency (times/year): 62

(model) (model); 7 (Jan.-Apr. data)

CSO Annual Overflow (hours): 515 Tide Gate Type: flapgate

(model)

Discharge Size: 48” diameter Discharge Invert: unknown, =~ 2-3' above
water level

River Elevation: 731.5 (normal water Last Precipitation: 7:40 a.m.

elevation)

Summarize site history:

Solids and identifiables have been observed by staff during overflows; was not
overflowing during visit

Draw site/describe conditions:

Overflow water usually clear, some groundwater, stormwater gets in past regulator,
flapgate was discharging a trickle of flow during visit, regulator in system of MH'’s at

Anthony and Wayne intersection.
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Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 10:40 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 056

Location #: J03-313

Street Location: Brown Street Pump
Station Regulator; 1800 Brown Street
South Side of Brown Street just east of
Electric Avenue

Receiving Water: St. Mary’s River

Subbasin: J03-012

Immediate Area Land Use (describe):

Residential

CSO Annual Volume (cf).83;245¢medel)

Sgf oo7) SEE oxoT)

CSO Annual Frequency (times/year): 8~
fmodeh) no Jan.-Apr. data

CSO Annual Overflow (hours): 4+0-(madel)

Tide Gate Type: flapgate

Discharge Size: 2-36" diameter

Discharge Invert: 752.75

River Elevation: 735.0 (normal)

Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Identifiable residential sanitary sewage observed at this site in the past, not on this visit

Draw site/describe conditions:

Adjacent to Overflow Point 007,
Location # K03-092

Photos follow data sheet 007.
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Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

Small amount of litter

Date of Visit: 5/12 11:45 a.m.

| Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 057 Location #. P10-121

Street Location: Wayne and Glasgow Receiving Water: Storm Pond, then

Regulator Maumee River

Subbasin: P06-014 Immediate Area Land Use (describe):
Stormwater ponds, school, residences

CSO Annual Volume (cf): 8,673,828 CSO Annual Frequency (times/year): 45

(model) (model); 4 (Jan. — Apr. data)

CSO Annual Overflow (hours): 128 Tide Gate Type: heavy duty flapgates

(model)

Discharge Size: 96" dia; 3 — 84" x 84" Discharge Invert: 734.25

boxes

River Elevation: 732 +/- Last Precipitation: 7:40 AM

Summarize site history: Identifiable debris can be observed in water, but difficult to
know if source is the overflow point

Draw site/describe conditions:

Mechanical regulator gate, chained permanently open, doesn’t work, small dam, if
overtopped, flow goes to stormwater pump station on other side of river (via siphon
under river). Flow can then either be pumped into pond or allowed to flow in to the river

through openings in wet well. & s W g

Noted debris in water (type, size, quantify):

Condom, floatable biosolids, organic matter

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 10:00 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 058 Location #: Q06-034

Street Location: Dwenger and Edsall 300" | Receiving Water: Maumee River
west of Edsall

Subbasin: Q06-049 Immediate Area Land Use (describe):
Industrial
CSO Annual Volume (cf). 47,734 CSO Annual Frequency (times/year): 3

(model); 2 (Jan.-Apr. data)

CSO Annual Overflow (hours): 4 (model) | Tide Gate Type: flapgate at Q06-035

Discharge Size: 24" diameter Discharge Invert: ? several feet above
river
River Elevation: ? ~733+/- Last Precipitation: 7:40 a.m.

Summarize site history:

Older industrial area; no indication of overflows

Draw site/describe conditions:

CSO regulator at street, connects to MH with flapgate, then open system to river, outfall
located at river behind industrial building in wooded, steeply declining area, employees
taking a break behind building, smoking, eating

ebris in water (typeﬁf@a_i)quamify)z Hode
nsle

Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

Several pop cans, bottles

Date of Visit: 5/11 8:45 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #; 060

Location #: R06-031

Street Location: 3333 Maumee Avenue
North of Maumee between Edsall and
Kitch

Receiving Water: Open ditch to Maumee
River

Subbasin: Q06-002

Immediate Area Land Use (describe):

Industrial, dumps

CSO Annual Volume (cf): 255,572 (model)

CSO Annual Frequency (times/year): 47
(model); 5 (Jan.-Apr. data)

CSO Annual Overflow (hours): 218
(model)

Tide Gate Type: flapgate

Discharge Size: 42” diameter

Discharge Invert: unknown

River Elevation: 731.50

Last Precipitation: 7:40 a.m.

Summarize site history:

Discharge water is often rusty color, possibly due to auto junkyard

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

Large dump of miscellaneous garbage on land next to ditch

Date of Visit: 5/11 9:10 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 061 Location #: R14-137

Street Location: Laverne and State Receiving Water: open ditch to
stormwater ponds to Maumee River

Subbasin: R14-033 Immediate Area Land Use (describe):
Commercial

CSO Annual Volume (cf): 295,426 (model) | CSO Annual Frequency (times/year): 6
(model); 8 (Jan.-Apr. data)

CSO Annual Overflow (hours): 20 (model) | Tide Gate Type: none

Discharge Size: 42” Discharge Invert; ~ 765+/-

River Elevation: 733’ (low water elevation) | Last Precipitation: 7:40 a.m.

Summarize site history:

No identifiables observed.

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 11:45 a.m. | Name: Phil Blonn

842



Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 062

Location #: R14-138

Street Location: Laverne and State

Receiving Water: Maumee River via
Baldwin Ditch

Subbasin: R14-075

Immediate Area Land Use (describe):

Commercial

CSO Annual Volume (cf): 834,303 (model)

CSO Annual Frequency (times/year): 7
(model); 6 (Jan.-Apr. data)

CSO Annual Overflow (hours): 21 (model)

Tide Gate Type: flapgate

Discharge Size: 60"

Discharge Invert: 762.66+/-

River Elevation: 733+/- (low water elev.)

Last Precipitation: 7:40 a.m.

Summarize site history:

Seldomly overflows

Draw site/describe conditions:
Draw gite/dascribe conditions;
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Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 11:45 a.m.

| Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #; 064

Location #: S02-035

Street Location: New Haven Avenue and
Coliseum Boulevard

Receiving Water: Unnamed ditch, then
Maumee River

Subbasin: Q06-202

Immediate Area Land Use (describe):

Commercial/Residential, Industrial, open
space

CSO Annual Volume (cf): 697,941 (model)

CSO Annual Frequency (times/year): 94
(model); 7 (Jan.-Apr. data)

CSO Annual Overflow (hours):588 (model)

Tide Gate Type: None

Discharge Size: 120" diameter

Discharge Invert: ~ 747.0’

River Elevation: unknown

Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

A lot of stormwater in this part of system, CSO water gets in through connection where

CSO0 is a half-pipe line crossing through storm and

spilling over (see diagram)
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Draw site/describe conditions:

There was a CSO event at the time of visit, but no observable signs other than murky

water and smell.
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Noted debris in water (type, size, quantify):

Some litter

Noted debris on land (type, size, quantify):

Some litter

Date of Visit: 5/12 2:30 p.m.

| Name: Phil Blonn

Combined Sewer Overflow Solids/Floatables Control Data Sheet
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Overflow Point #: 067 Location #: K19-077

Street Location: Foster Park at Hartman Receiving Water: St. Mary’s River
Road

Subbasin: K15-112 Immediate Area Land Use (describe):

Park, ball fields

CSO Annual Volume (cf): 215,375 (model) | CSO Annual Frequency (times/year): 96
(model) (likely high); 0 (Jan.-Apr. data)

CSO Annual Overflow (hours): 527 Tide Gate Type: flapgate

(model)

Discharge Size: 24" Discharge Invert: N/A; guess ~ 748-752+/-
River Elevation: ~744+/- Last Precipitation: 5:00 p.m. yesterday

Summarize site history:

Observed at regulator that it had overflowed, likely during last night's rain event: no sign
of debris at outfall; small trickle at flow coming out of it; according to city; groundwater
gets into system and flows out at this point

Draw site/describe conditions:

\
ey | —
e AL ok
Noted debris in water (type, size, quantify):
None
Noted debris on land (type, size, quantify):
Some loose bricks
Date of Visit: 5/12 9:30 a.m. | Name: Phil Blonn
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Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #: 068 Location #: N18-254

Street Location: Northside and Glazier Receiving Water: St. Joseph River

Subbasin: N22-005 Immediate Area Land Use (describe):
Residential

CSO Annual Volume (cf): no model info CSO Annual Frequency (times/year): 2
(Jan.-Apr. data)

CSO Annual Overflow (hours): Tide Gate Type: sluice gate
Discharge Size: 36" diameter Discharge Invert: 743.7’
River Elevation: 737.50' (normal water Last Precipitation: 7:40 a.m.
elev.)

Summarize site history:

Overflows in past

Draw site/describe conditions:
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Noted debris in water (type, size, quantify):

Identifiables, toilet paper, etc.; solids on rip-rap immediately d/s of outfall

Noted debris on land (type, size, quantify):

None; couch on top of levee

Date of Visit: 5/11 1:30 p.m. | Name: Phil Blonn

850



N18-254

851




Combined Sewer Overflow Solids/Floatables Control Data Sheet

Overflow Point #:

Location #: P10-011

Street Location: Northeast of intersection
of Pemberton and Niagara at the Maumee
River

Receiving Water: Maumee River

Subbasin: residential school

Immediate Area Land Use (describe):

Residential; school

CSO Annual Volume (cf): N/A

CSO Annual Frequency (times/year): 5
(Jan.-Apr. data)

CSO Annual Overflow (hours): N/A

Tide Gate Type: tidegate at headwall,
sluice gate at MH P10-173

Discharge Size: 60" x 66” concrete sewer

Discharge Invert: 734.06

River Elevation: 732.23

Last Precipitation: 7:40 a.m.

Summarize site history:

Overflows several times a year

Draw site/describe conditions:

About one mile from regulators to outfall, a lot of stormwater tapped into system

Noted debris in water (type, size, quantify):

None

Noted debris on land (type, size, quantify):

None

Date of Visit: 5/11 10:15 a.m.

| Name: Phil Blonn
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1. Introduction

To assist the City of Fort Wayne in its ongoing long term control plan for minimizing CSOs,
44 CSO sites within the City were observed by CH2M HILL staff during the week of

May 10th, 2004. As a result of this effort, four CSO locations (presented in Table 1) were
identified as having a possible near-term need for solids and floatables control.

TABLE 1
C8SO0 Sites Recommended for Further Investigation of Solids and Floatables Control

Overflow Location Discharge Size
Point Number Street Location Receiving Water (in.)
017 K07-176 Waldron Circle/ Wildwood Avenue St. Mary’s River 42
021 K19-044 Old Mill & Fairfax/ St. Mary’s River 66
Foster Park
026 M10-151 3rd Street and Calhoun/ St. Mary’s River One 72 and one 84
027 M10-202 Third Street Pump Station One 72
033 M10-313 Four 42
052 022-004 St. Joseph River Drive/ Concordia St. Joseph River 48

High School Access Road

Available technologies and approaches to CSO control are numerous and a broad initial list
of candidate CSO technologies was developed to encompass many potential control
objectives.

1.1 CSO Program Overview

CSO control technologies can be grouped into five general classifications:
e Sewer system optimization (regulator modifications; in-system storage)

e Inflow reduction (upstream stormwater storage; stormwater sumps; sewer separation;
flow slippage; infiltration reduction)

e Storage (tanks; conduits; flow balancing)

* Source control (street sweeping; catch basin cleaning; sewer flushing; improved land
use; public education programs)

* Treatment (booms; nets; baffles; screens; vortex separators; sedimentation)

Selecting the most appropriate technology or mix of technologies for a site or a sewer
system depends on a variety of technical, environmental, and implementation factors.
Sewer system optimization, inflow reduction, and storage are focused primarily around
CSO quantity reduction where as source control and treatment are focused primarily
around improving CSO quality.
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The City of Fort Wayne is currently developing a long-term CSO control plan for its
combined sewer system which includes technologies from the above groups. Additional
wet weather conveyance is planned to convey the southern CSOs (along the Saint Mary
River) and the CSOs along the Maumee River to the City of Fort Wayne water pollution
control facility (WPCF). The drainage areas tributary to the northern CSOs along the Saint
Joseph River may be scheduled for separation. A separate project is currently reviewing
maximization of the existing system for storage and conveyance of flows to the WPCE. This
project, the solids and floatables control project, will focus on source controls and treatment
to physically remove solids and floatables from CSOs.

1.2 Site Descriptions

CS0 017 (Location #K07-176, Subbasin #K07-026,
(Waldron Circle/Wildwood Avenue)

The 110-acre subbasin tributary to CSO 017 is 86 percent residential and 14 percent
commercial. Residential property (% to % acre in size) is in close proximity to the regulator
(#K07-171) and CSO. The regulator and CSO are located in the northwestern corner of the
subbasin on the St. Mary’s River. A City of Fort Wayne Sewer Utility Map of the area (Map
No. K07, 2001) identifies the subbasin as 100 percent combined sewers.

A 42-inch combined sewer parallels the access road before it enters the regulator chamber.
There is a weir inside the chamber which diverts dry weather flow away from the 42-inch
CSO and toward the double barrel (10-inch and 8-inch) siphon under the St. Mary’s River.
There is a float-operated mechanical gate inside the structure that can be adjusted to
open/close the gate at a specific water elevation in the chamber. There is about a 20-foot
wide multiple resident driveway that serves as an access road to the regulator and CSO.
The CSO discharges about 50 feet from the regulator.

CSO0 021 (Location #K19-044, Subbasin #L19-252, Fairfax Avenue/Foster Park)

The 330-acre subbasin tributary to CSO 021 is 68 percent residential, 14 percent commercial,
and 10 percent open space. The regulator (#1.19-018) is located in a small grove of trees in
between two residential properties (% acre in size). The regulator and CSO are located on
the western edge of the subbasin on the St. Mary’s River. The CSO is located roughly

450 feet southwest of the regulator at the southern end of Foster Park. A City of Fort Wayne
Sewer Utility Map of the area (Map No. L19, 2001) identifies the subbasin as predominantly
combined sewers with some separated sewers in the southern and eastern portions of the
subbasin.

A 66-inch combined sewer parallels Fairfax Avenue before it enters the regulator chamber.
There is a weir inside the chamber which diverts dry weather flow away from the 66-inch
CSO and toward a 24-inch interceptor sewer. There is a float-operated mechanical gate on
the regulator discharge that can be adjusted to open/close the gate at a specific water
elevation in the chamber.
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CSO 026/027/033 (Location #M10-151, #M10-202, #M10-303,
Subbasin #M10-150, Third Street Pump Station)

The 833-acre subbasin tributary to CSOs 026/027/033 is 73 percent residential, 10 percent
commercial, 10 percent institutional/industrial, and 10 percent open space. The overflow
from regulator M10-150 goes to CSO 026/M10-151. The overflow from regulator M10-199
goes to CSO 027/M10-202 and CSO 033 /M10-303. The regulators and CSOs are located on
the west bank of the St. Mary’s River on city-owned property. A residential neighborhood is
across the street. A paved greenway recreation trail parallels the river.

CSO 026 / M10-151

Of these three CSOs, CSO 026 is the northeasternmost. CSO 026 is a submerged discharge
and consists of two 4-foot-square head wall openings with flap gates and two 4.5- by 6-foot
head wall openings with flap gates. CSO 026 receives the overflow from regulator M10-150.
Regulator M10-150 receives flow from regulator M10-148 through an 84-inch pipe and
regulator M10-199 through a 72-inch pipe. Both the 84- and 72-inch pipes have hydraulic
sluice gates located between upstream regulators M10-148 and M10-199 and downstream
regulator M10-150. The sluice gates are maintained in the open position.

CSO0 027 / M10-202

CS0 027 is a submerged discharge, just southwest of CSO 026. Regulator M10-199 diverts
wet weather flows over a weir through a 108-inch pipe to structure M10-201, where the flow
is discharged through either a 72-inch pipe to CSO 027 or through the Third Street Pump
Station. A hydraulic sluice gate on the 72-inch pipe is maintained in the closed position.
Therefore, CSO 027 is maintained to have zero discharge and functions as an emergency
bypass for the pump station.

CS0 033/ M10-313

CSO 033/M10-313 is a pump station discharge, just southwest of CSO 027. Regulator
M10-199 diverts wet weather flows over a weir through a 108-inch pipe to structure
M10-201, where the flow is discharged through either a 72-inch pipe or through the Third
Street Pump Station to CSO 033. The pump station has bar screens with 2-inch spacing.
CSO 033 consists of four 42-inch outfall pipes.

CSO 052 (Location #022-004, Subbasin # 022-061B,
Concordia High School Access Road)

The 176-acre subbasin tributary to CSO 052 is 62 percent residential, 15 percent commercial,
15 percent institutional, and 8 percent open space. Institutional and commercial properties
are in the immediate vicinity. The regulator and CSO are located in the northwestern corner
of the subbasin. A City of Fort Wayne Sewer Utility Map of the area (Map No. P22, 2001)
identifies the subbasin as mixed combined and separate sewers.

Regulator P22-001 diverts wet weather flow from the east side of Anthony Boulevard to the
west side of Anthony Boulevard through a 30-inch pipeline. Regulator P22-139 divers wet
weather flow from the east side of Crescent Avenue to the west side of Crescent Avenue
through a 24-inch pipe. The 24-inch pipe runs along St. Joe River Drive to Anthony
Boulevard, where it combines with a 48-inch separate storm sewer. The combined sewer
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flows then run north along Anthony Boulevard through a 54-inch pipe that combines with
the 30-inch overflow pipe from Regulator P27-001 at Manhole 027-005. A 42-inch pipeline
exits manhole 022-005 and flows roughly 500 feet northwest to CSO 052. CSO 052 is located
on the northwest side of Concordia Lutheran High School Access Road and the southern
side of the St. Joseph River.
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2.Solids and Floatables Control Alternatives

2.1 Non-structural Source Control Best Management Practices

Source controls are characterized by nonstructural techniques and programs that aim to
reduce pollutant loading by intercepting or preventing the accumulation of contaminants
before they enter the overflow stream. Although this strategy would not reduce or eliminate
the solids and floatables associated with the sanitary sewage, it could help control the
discharge of the considerable amounts of debris resulting from surface wash during storms.
Studies in New York City have shown that street litter and debris can make up as much as
95 percent of the volume of CSO solids and floatables. Thus, this technique may be
applicable for reducing the overall mass of solids and floatables and thus reduce the
aesthetic problems and nuisances associated with this waste stream.

Because the techniques are not “end-of-pipe” solutions, this control strategy is not
associated with particular outfalls. However, it is possible that the level of effort can be
adapted for particular drainage areas to ensure that outfalls, which typically are
problematic with respect to solids and floatables, are provided with more intensive efforts
to relieve the problem.

The City of Fort Wayne has several source control programs in place:

Street sweeping program

Catch basin and inlet cleaning program
Recycling program

“Great America Clean Up” program
“Tox-Away” program

Hazardous spill response team
Industrial pretreatment program
Combined sewer flushing

Trash collection and public education

Each program is described briefly below with estimates of its performance as provided by
the Division of Sewer Maintenance.

Street Sweeping Program

Street sweeping reduces the amount of debris entering combined and storm sewers by
collecting it prior to entry. This type of control is applicable to highly developed and
established urban areas with curbed streets. Added benefits of street sweeping are the
reduction of grit and heavy metals that can be easily transported to the receiving stream. Fort
Wayne utilizes vacuum sweepers which have higher efficiency than mechanical sweepers.

In addition to the vacuum sweepers, Fort Wayne has a downtown “clean team” created in
1999 to clean alleys, sidewalks, and streets of solid and floatable materials to beautify the
downtown area. The effort also helps prevent these items from entering the combined and
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storm collection systems. Table 2 summarizes the curb miles swept and 33-gallon trash bags
collected filled from clean team.

TABLE 2
Clean Team Street Sweeping Program Annual Collection Summary

33-Gallon Amount

Year Curb Miles Swept Trash Bags Collected Collected (gal.)

1997 15,068

1998 12,002

1999 15,924

2000 15,900

2001 15,614 45 1,485

2002 14,375 37 1,221

2003 15,600 16 528
Annual Average 14,926 33 1,078

Catch Basin and Inlet Cleaning Program

Frequent removal of accumulated catch basin deposits is a method often proposed in CSO
control programs to reduce the heavy “first flush” effect of deposited solids from
stormwater flows and to help reduce sediment buildup accumulating in the catch basins.
Although determining the effectiveness of this control strategy is difficult, it is relatively
easy to implement and requires minimal capital cost. This program addresses cleaning of
roughly 15,500 known structures within a 2}%-year cleaning cycle. Figure 1 depicts the
standard design used in 90 percent of Fort Wayne's catch basins. The remaining 10 percent
are an inlet grate. Removing the sediment and debris from the catch basin structures on a
scheduled basis helps control floatables that might enter a waterway. Table 3 lists the
amount of sediment and debris removed annually since 1998.

TABLE 3
Catch Basin and Inlet Cleaning Program Annual Collection Summary

Amount Collected

Year (tons)
1998 1,567
1999 1,164
2000 1,828
2001 1,662
2002 1,450
2003 889
Annual Average 1, 427
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Caostings:
FIGURE 1 24" Beehive Casting;
Standard Catch Basin 24" Manhole Frome ond Grate

See Precast Concrete Riser
Rings and Casting Adjustment
for Requirements

:[| Neenagh R 3705-12
o| 3 90°tCas|t Iro; or
To Main_ <[ |i -%.] Ductile Iron Trap
- (| of
-_SW' :| -_.'.
. 5] Bl s
© 1: 40" ¥ |6
e i b 4,000 psi S Wi
f‘ } Concrete%'; __L
."_ === ”": -r.;“.
L E i

Minimum

\--Precust Concrete Base or Standard
Poured-in-Place Base (Reinforcing Per
ASTM Spec. C-478)

Note:
General Construction Requirements Same as Standard 48 Manhole
Structure Base Alternotives Same as Stondard 48" Manhole

Recycling Program

During household garbage collection each home is given a recycling bin so recyclable items
can be collected separately. In 1999 the City added the collection of cardboard and
fiberboard and each household received two recycling bins to promote recycling. Table 4
presents the actual tons of recyclable material collected each year.

Great America Clean Up Program (known as ‘Bag-A-Thon” prior to 2001)

Activities include neighborhood trash pickups and riverbank cleanups. The items collected
have included discarded furniture, appliances, plastic bottles, Styrofoam, tires, and so on.
Table 5 lists the volume of trash collected each year.

MKE\043500001 7 870



CS0 SOUDS AND FLOATABLES CONTROL PLAN FOR SELECTED SITES

TABLE 4
Recycling Program Annual Collection Summary

Year Amount Collected (tons)
1997 7,300
1998 7,400
1999 7,400(+)
2000 9,462
2001 9,000
2002 8,973
2003 9,317
Annual Average 8,407

TABLE 5
Great America Clean Up Program Annual Collection Summary

Year Amount Collected (Ib) Amount Collected (tons)
1998 93,000 46.5
1999 306,000 153.0
2000 253,180 126.6
2001 108,320 54.2
2002 124,228 + 6,460 (from 3 additional 65.3
river cleanups) = 130,688
2003 153,260 76.6
Annual Average 174,075 87.0

Tox-Away Program

Tox-Away Day gives residents the opportunity to discard various toxic products in an
environmentally safe way. This is held annually and consists of one full weekend at one
given location. This is fully implemented but without data.

Hazardous Spill Response Team

The hazardous spill response team responds to potential hazardous spills and performs the
appropriate methods of cleanup. Every precaution is taken to contain the spill from entering
a waterway. Most hazardous spill incidences relate to traffic accidents.

Industrial Pretreatment Program

Significant industrial users, contract customers and non-major dischargers are monitored from
strategic sampling points four times per year. This helps ensure that industrial waste to
restaurant grease is discharged into the combined collection system within acceptable levels.
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Combined Sewer Flushing

Combined sewer flushing is most applicable to flat sewers where pollutants accumulate and
enough water can be surged to produce a significant “first flush” effect. The City of Fort
Wayne flushes 500,000 feet of pipe annually.

Trash Collection and Public Education

The City of Fort Wayne reported collection of 88,177 tons of garbage in 2003. Public efforts
can reduce the amount of solids and floatables by reducing litter in the streets, properly
disposing of leaves and other debris from yards before they are washed to the storm sewers,
and paying attention to the types of material that are disposed of in toilets. Each of these
areas can be affected to varying degrees by public education and change of behavior.

2.2 Structural Solids and Floatables Control Technologies

Structural CSO solids and floatables control technologies provide physical separation of
solids and floatables in the overflow stream before discharge to the receiving water. Due to
aesthetic issues along the riverfront , end-of-pipe technologies such as booms and end-of-
pipe netting facilities are not being considered. Baffles may be considered with some of the
technologies below, but they are not very effective alone. Technologies include the
following:

Baffles

Booms

In-line Nets

Screens (microscreens, mechanical screens, and coarse screens)
Vortex separation

Plain sedimentation (primary treatment)

Flocculation and sedimentation

High-rate filtration

Table 6 summarizes the attributes of these technologies .

2.3 Design Criteria

The 1992 Rainfall Frequency Atlas of the Midwest by Floyd A. Huff and James R. Angel
identifies Fort Wayne in climatic section 3 in Figure 1 which corresponds to a rainfall of

0.56 inch for the 2-month, 1-hour storm in Table 2 (see Appendix A). Estimated Single-Event
Overflow Volume graphs were provided by the City of Fort Wayne for each of the four CSO
sites and included in Appendix B. Using these graphs, the rainfall depth of 0.56 inch was
plotted on the 1-hour curves to determine an overflow volume in million gallons. The
results are tabulated in Table 7. CSO peak rates assume the overflow volume duration is 1
hour. This short duration was selected as a conservative approach to equipment design.
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TABLE 6

Advantages and Disadvantages of Structural Solids and Floatables Controls

Disadvantages and

Technology Advantages Limitations Applicability
Baffles Inexpensive Low solids capture Applicable to all Fort
; . ; Wayne sites; consider
High fl I n nreliable in ’
igh floatables capture Ca pe unreliable further in combination with
. . effectiveness ]
Low equipment maintenance other technologies
Relatively small land
requirements
Booms Inexpensive and cost- Low solids capture Not applicable to Fort
effective Needs to be cleaned after Wayne Cs?ti due to ‘
High floatables capture each overflow event pr oximity o 16 LYCESHO
) j . high-use public areas; do
Moderate implementation Potential for odors and an not consider further
period aesthetic nuisance if near
No land requirements high-use waterfront areas
Potential high capital and
maintenance costs for
skimmer boats
In-line Nets Inexpensive and cost Moderate capture of solids Although the maintenance
effective Nets need to be replaced dur?lttion is relativeltg: short,
High capture of floatables approximately 18 times per maintenance may>e.an
. . . year aesthetic issue at Fort
Relatlvely mnexpensive Wayne Sites; consider
Moderate implementation Net replacement can further
period potentially produce odors
and be an aesthetic nuisance
Relatively small land P ial high maint
requirements otential high maintenance
costs for nets
Bar Screens Moderate capture of Limited capture of solids Applicable to all Fort

floatables

Uses conventional
technology

Relatively small land
requirements

Needs to be cleaned after
each overflow event

Potential for odors

Wayne sites; consider
further

Microscreens

High floatables and solids
capture

Uses conventional
technology

Relatively small land
requirements

Need to be cleaned after
each overflow event

Potential for odors and
clogging

Applicable to all Fort
Wayne sites; consider
further

Vortex
separator

Moderate solids capture
No moving parts

Accepts a wide range of flow
rates

Relatively small land
requirements

Good cost-effectiveness for
TSS removal

Limited floatables capture

Influent pumping may be
required

Solids handling may be
required

Limited technology success

Applicable to all Fort
Wayne sites; consider
further
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TABLE 6

Advantages and Disadvantages of Structural Solids and Floatables Controls

Disadvantages and

Technology Advantages Limitations Applicability
Plain High capture of solids and Large land area One Fort Wayne site (CSO
sedimentation  floatables requirements #021) has sufficient space
(primary Proven, well-understood High cost; moderate cost- and greater need for more
treatment) effectiveness significant pollutant

technology

Sedimentation basins will
provide some storage

removal; consider furtherr

Flocculation/
sedimentation

High capture of solids and
floatables

Proven, well-understood
technology

Sedimentation basins will
provide some storage

Large land area
requirements

High cost; moderate cost-
effectiveness

Additional O&M requirements
(chemical handling)

Additional sludge handling

One Fort Wayne site (CSO
#021) has sufficient space
and greater need for more
significant pollutant
removal; however,
chemical handling may not
be desired at a remote
location

High-rate
filtration

High capture of floatables
and moderate capture of
solids

Moderate land requirements
(about the same as
microscreens)

High O&M requirements
High cost

Limited CSO control
experience

Applicable to all Fort
Wayne sites; however, not
worth the cost in
comparison to other more
cost-effective technologies
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2—S0LIDS AND FLOATABLES CONTROL ALTERNATIVES

2.4 Vendor Overview

A variety of vendors were contacted and provided with the calculated peak flow rates
presented in Table 7. Table 8 summarizes the vendors contacted regarding specific
technologies. Additional information regarding these technologies is provided in Appendix C.

TABLE 8

Summary of Vendor Technologies

Vendor

Technology

Removal Effectiveness

CDS Altemative 1
(Appendix C-1)

CDS Alternative 2
(Appendix C-1)

CDS Altemnative 3
(Appendix C-3)

4-mm raked bar screen

1-mm gross solids screening

Chemical flocculation with 1mm gross
solids screening

Removes trash and debris greater than 4 mm

Removes ali particles to 200 microns

Removes all particles to 200 microns and
essentially all suspended solids and 90%
phosphorus removal

Kriger
(Appendix C-2)

Physical-chemicat ACTIFLO high rate
treatment process

4 mm pre-screening followed by 90% removal
of suspended solids

Grande
(Appendix C-3)

ACU-screen with 3/16" openings

automatically cleaned by brush to retumn
debris to sewer; may require ACU-bend
(bending weir) to ensure sufficient head

Removes trash and debris greater than 3/16"

Fresh Creek
(Appendix C-4

Net system with 2" mesh

Removes trash and debris greater than 1/2"

Parkson
(Appendix C-5)

ROMAG bar screen with 4-mm spacing
automatically cleaned by combs to retum
debris to sewer

Removes large trash and debris greater than
4 mm

Hydro International®

Various screens with 4- to 6-mm
spacing

Removes trash and debris greater than 4 mm

Note:

Technology descriptions and removal-effectiveness information is per vendor information.
®Requested but did not receive Fort Wayne-specific information from Hydro Intemational.

Vendors provided equipment costs. Order-of-magnitude construction costs were developed
by CH2M HILL and are summarized in Table 9. Operation and maintenance cost
information supplied by vendors was inconsistent and subjective as to frequency of
inspection, repair, and replacement; therefore, the order-of-magnitude operation and
maintenance costs provided in Table 9 is preliminary at this time. Backup documentation
on cost estimate development is provided in Appendix D. Table 9 also lists the preferred
structural alternatives.
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Engineer's Estimate Print Date: 11/30/2004

TABLE 9
Cost Estimate Summary of Technologies at Each Site

CH2Z2MHILL

Estimator: Wm. Griffith / MKE
Project Mgr: Webster, ToddMKE
Project #: 316657
Estimate #:  Conceptual / Allematives
Order-of-Magnitude Estimale Rev.#:  #4
- - I/ $849,000 High Value +50 % Est.Date:  11/29/2004
I combined Engineer’s Estimate $566,000.00
\ $396,200 Low Value - 30%
Alternate
Alternate Alternate Alternate Vendor Alternate Preferred
Vendor  Equipment Vendor Vendor Fresh Creek Vendor Structural
Facility CDS Footprint KRUGER' GRANDE Tech Parkson Corpj Comments Alternative
Site # 17 |Alt #1 Waldron $81,000 35 x433 $1 .?9?_'.223 $125,000 $176,049 $217,922 select smallest $81,000
Site #17 |Alt#2 Circle/ $273,000 10'x 15 unit
Site #17 |Alt#3 Wiidwood  ¢776,000 22 x 45 432'x 151" 8.5 %10 4x16' 126"
Site #21 |Alt#1 :va;:ua; $85,000 426 x4y $1,878,122 $131,000 $224,497 $231.060 select highest
Site #21 [Alt#2 Foster  $273.000  1¢x18 . quality screening $273,000
Site#21 |AIL#3 Park $813,000 30 x50 449 X 16.1° 8 x8 75 %1T 126 aernative
Site #26 |Alt#1 Third Steet  $131,000 35 x17.33 $4,230,509 $197,624 $395,775 $337,366 seloct smallest $131,000
Site #26 |Alt#2 Pump  $739,000 3018 unit
Site #26 |AIL#3 Station  ¢4743,000  erx70 52.8'x20.9 20'% 10 1333'x19.38 257
Site # 52 |Alt #1 Coac;;'dla $77,000 2x433 $1,423,040 $118,918 $182,175 $180,442 smallest $77,000
Site #52 [Alt#2 School  $235000  1ox1z e
Site #52 |Alt #3 Access $560,324 21'x 35 N x0T Ex8 A% 16' 12.6'
Subtotal -  Base Capital Construction Costs $562,000
Operations & Maintenance Costs
CDS -
Raked CDS - CDS - FSS Alternate Allernate Allernate Alternate
; £ GSS Vendor Vendor Vendor Fresh Vendor
ar KRUGER1 GRANDE Creek Tech Parkson Corp
Annual Annual Annual One Irip 4 annual Trips,
Frequency Basedon Basedon Basedon Est 3 days Baseg per Day replacement / 3 elec, inspect,
: ] 3 uote
trips trips trips maint replace flulds
Site # 17 $372 $2,630 $4,419 $5,083 annual $2,086 $4,961 $335 $372
Site #21 $372 $2,630 $4,419 $5,899 annual $2,086 $4,961 $335 $2,630
Site # 26 $372 $2,630 $4,419 $20,140 annual $2,086 $4,961 $335 $372
Site # 52 $372 $2,630 $4,419 $2,127 annual $2,086 $4,961 $335 $372
Subtotal -  Operations & Maintenance Costs $3,746
Total CCC & O-M $566,000
Rounded (3)

' Kruger's ACTIFLO process will likely require additional pre-screening best determined by site-specific analysis; therefore, it is likely that the construction price will increase to

include some amount of pre-screening should this alternative move forward in selection.

Order-of-Magnitude Estimate

An order-of-magnitude estimate is made withoul detailed engineering data. Some examples include:

> An estimate from cost capacity curves
> An estimate using scale-up or scale-down factors

> An approximate ratio estimate, base on technologies

Typically, an order-of-magnitude estimate is prepared at the end of the schematic design phase of the design delivery process. It is normally expected that an estimate of this
type would be accurate within plus 50 percent to minus 30 percent of the estimated cost. The cost estimates shown have been prepared for guidance in project evaluation
and implementation from the information available at the time of the estimate. The final costs of the project will depend on actual labor and material costs, competitive market
conditions, final project costs, implementation schedule and other variable factors. As a result, the final project costs wilt vary from the estimates presented herein. Because of
this, project feasibility and funding needs must be carefully reviewed prior to making specific financial decisions to help ensure proper project evaluation and adequate funding.
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2--SOLIDS AND FLOATABLES CONTROL ALTERNATIVES

2.5 Indiana Department of Environmental Management
Setback Requirement

Indiana has a 500-foot setback requirement relating to construction of wastewater treatment
facilities (327 IAC 3-2-6; where IAC is Indiana Administrative Code). The requirement and a
August, 13, 2004, draft interpretation of the requirement prepared by IDEM's Wet Weather
Section on how the requirement applies to combined sewer overflow projects is provided in
Appendix E. 327 IAC 3-2-6b states that the separation distances may be shortened if the
affected dwelling owners agree to a shortened separation. The 500-foot setback requirement
precludes the selection of structural controls at CSO 017 (Waldron Circle/Wildwood
Avenue), CSO 021 (Fairfax Avenue/Foster Park), and CSO 026 (Third Street Pump Station)
unless the affected dwelling owners agree to a shortened distance. CSO 017 is adjacent to
dwellings; CSO 021 is physically separated from dwellings by a fence and separate access
road; and CSO 026 already has many wastewater control structures in place. Construction
permits are granted through IDEM's Facilities Construction & Engineering Support Section.

2.6 Proposed Long Term CSO Controls

The ongoing progress of Fort Wayne's other CSO-related programs (long-term control plan
development, monitoring, stream characterization, operational plan update) is connected to
solids and floatables decisionmaking. The current draft of the long-term plan indicates the
following:

TABLE 10
Fort Wayne's Draft CSO Long-Term Control Plan for the Four Selected Sites

Site Draft CSO Long-Term Control Plan
CSO 017: Waldron Circle/ Wildwood Proposed tunnel system
CSO 021: Fairfax/Foster Park Proposed tunnel system
CSO 026: Third Street Pump Station Proposed tunnel system
CSO 056: Concordia High School Access Road Proposed sewer separation

2.7 Proposed Short-Term Solids and Floatables Control

Given the effectiveness of the current non-structural programs, Indiana’s 500-foot setback
requirement for construction, and the long-term CSO control plans and implementation
schedule, short-term solids and floatables controls are proposed in Table 11 for the
following reasons:

MKE\043500001 15
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CS0 SOLIDS AND FLOATABLES CONTROL PLAN FOR SELECTED SITES

TABLE 11
Comments on Proposed Short-Term Controls

Comments

Proposed Short-Term
Site Control
CS0O 017 Non-structural programs
Waldron Circle/ Wildwood
CS0 021 Non-structural programs
Fairfax/Foster Park and best piloting option for
short-term structural
control
CSO 026 Non-structural programs
Third Street Pump Station
CSO0 056 Non-structural programs

Concordia High Schoot
Access Road

Small, constrained site, in close proximity to
residences

End of proposed tunnel system; ample
construction space and access; separated
from residences; most visible solids and
floatables issues; adjacent to well-used
parkland; easiest location to incorporate a
structural short-term control with a structural
long-term control®

Congested, visible site in close proximity to
residences; existing regulator needs
complete rebuild which should be
incorporated with long-term plan plans

Reasonable construction space and access;
however, long-term control may include
sewer separation rendering a structural
control at this site potentially obsolete

4CSO0 021 structure is within the 500-foot Indiana set-back requirement for construction and would require
agreement to a shortened distance by the affected dwelling owners.

16

MKE\043500001

879



3. Conclusions and Recommendations

880






3.Conclusions and Recommendations

There are several conclusions and recommendations as a result of this study. The order of
the conclusions and recommendations do not necessarily reflect their degree of importance.

3.1 Conclusions

1.

Out of 44 CSO locations reviewed for solids and floatables nuisances, only 6 sites were
recommended for further investigation at this time (CH2M HILL. July 23, 2004. City of
Fort Wayne Recommended CSO Sites for Further Solids and Floatables Investigation).

Of the 6 CSO sites recommended for further solids and floatables investigation at this
time, 3 CSO sites are adjacent to each other at the Third Street Pump Station.

Of the 3 CSO sites adjacent to each another at the Third Street Pump Station, CSO 027
has a sluice gate maintained in the closed position, resulting in a zero discharge; and
CSO 033 includes a 2-inch bar rack, resulting in a screened discharge.

Indiana's 500-foot setback requirement for construction of wastewater treatment
facilities impacts 3 of the 4 remaining selected sites (CSO 017 Waldron Circle/
Wildwood Avenue, CSO 021 Fairfax Avenue/Foster Park, and CSO 026 Third Street
Pump Station) unless the affected dwelling owners agree to a shortened distance.

Several effective non-structural solids and floatables control programs are currently in
place throughout the City.

The ongoing progress of Fort Wayne's other CSO-related programs (long-term control
plan development, monitoring, stream characterization, operational plan update) is
connected to solids and floatables decisionmaking.

Given the effectiveness of the current non-structural programs, the long-term CSO
control plans and implementation schedule, and Indiana’s 500-foot setback requirement
for construction, the solids and floatable controls listed in Table 12 are recommended.

TABLE 12
Proposed Solids and Floatables Control for the Four Selected Sites

Cso Proposed Solids and Floatables Control
CSO 017 Non-structural programs
Waldron Circle/ Wildwood
CSO 021 Non-structural programs and best piloting option for
Fairfax/Foster Park short-term structural control
CS0O 026 Non-structural programs

Third Street Pump Station

CSO 056 Non-structural programs
Concordia High School Access Road

MKE\043500001 17
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CS0 SOUDS AND FLOATABLES CONTROL PLAN FOR SELECTED SITES

3.2 Recommendations

1.

Continue documentation of the non-structural programs currently in place. Consider
developing a cost-benefit estimate for each of the programs and recording
implementation of the programs by sewer system tributary area. Developing cost-
benefit estimates can be achieved by accurate tracking of costs of the program versus
quantities and volumes of materials collected. Documentation by sewer system tributary
area can be achieved by working closely with the City’s geographic information system
(GIS) staff.

Begin discussions with neighborhood groups in the affected residential areas regarding
the possibility of them agreeing to shortened setback distances. Discuss precedence of
granting construction permits in similar situations with IDEM's Facilities Construction
& Engineering Support Section.

Consider only non-structural solids and floatables controls at this time for CSO 017, 026,
an 056, and consider integrating structural controls with the long-term controls (that is,
include structural solids and floatables control as part of the long-term plan).

Consider piloting a structural solids and floatables control at CSO 021 (Fairfax/Foster
Park) for the following reasons: (1) it is an upstream site which will have less
interference with a long term control; (2) there has been evidence of finer solids
discharged at this CSO location; and (3) there is adequate construction space with some
physical separation from the public. To pursue this action, the next steps include:

® Revisiting the 2-month, 1-hour design criteria in concert with the design criteria for
the long-term control plan solution at each specific site

e - Refining the design and costs with the preferred vendor
e Obtaining approval of a shorter set-back requirement from the affected residences

¢ Confirming regulatory agency approval prior to any construction

MKE\043500001
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Appendix A
Excerpt from Rainfall Frequency

Atlas of the Midwest (1992)
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Figure 1. Climatic sections for the Midwest
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Table 2. Sectional Mean Frequency Distributions for Storm Periods of 5 Minutes to 10 Days
and Recurrence Intervals of 2 Months to 100 Years in Indiana

Duration

10-day
5-day
72-hr
48-hr
24-hr
18-hr
12-hr
6-hr
3-hr
2-hr
1-hr
30-min
15-min
10-min
5-min

10-day
5-day
72-hr
48-hr
24-hr
18-hr
12-hr
6-hr
3-hr
2-hr
1-hr
30-min
15-min
10-min
5-min

10-day
5-day
72-hr
48-hr
24-hr
18-hr
12-hr
6-hr
3-hr
2-hr
1-hr
30-min
15-min
10-min
5-min

2.07
1.68
1.53
1.40
1.33
1.25
1.16
1.00
0.85
0.77
0.63
0.50
0.36
0.28
0.16

2.04
1.68
148
137
130
1.22
1.13
0.97
0.83
0.75
0.61
0.48
0.35
0.28
0.15

1.81
1.52
1.35
1.27
1.19
1.12
1.03
0.89
0.76
0.69
0.56
0.44
0.32
0.25
0.14

2.50
2.01
1.80
1.64
1.55
145
1.35
1.16
0.99
0.90
0.73
0.58
0.42
0.33
0.19

245
2.01
1.74
1.60
1.51
1.42
1.31
1.13
0.97
0.88
0.71
0.56
0.41
0.32
0.18

2.18
1.82
1.59
1.48
1.38
1.30
1.20
1.04
0.88
0.80
0.65
0.51
0.37
0.29
0.17

Sectional code (see figure 1 on page 4)

01- Northwes 06 - East Central
02 - North Central 07 - Southwest

03 - Northeast 08 - South Central
04 - West Central 09- Southeast

05 - Central

Rainfall (inches) for given recurrence interval

2.88 3.38 3.89 423 4.84 579 6.67 8.03 9.23
227 2.63 3.03 3.29 3.84 4.70 5.50 6.81 7.99
2.04 2.36 27 2.95 3.46 4.24 497 6.10 7.17
1.83 2.12 244 2.65 3.12 3.87 4.56 5.58 6.52
1.69 1.96 223 242 2.89 3.61 422 5.22 6.10
1.59 1.84 2.09 2227 2.72 3.39 3.97 4.91 5.73
1.48 1.71 1.94 2.11 2.51 3.14 3.67 4.54 531
1.27 1.47 1.67 1.82 2.17 271 3.16 3.91 4.57
1.08 1.26 1.43 1.55 1.85 2.31 2.70 334 3.90
0.98 1.13 1.29 1.40 1.68 2.09 245 3.03 3.54
0.80 0.92 1.05 1.14 1.36 1.70 1.98 245 2.87
0.63 0.73 0.83 0.90 1.07 1.34 1.56 1.93 2.26
0.45 0.53 0.60 0.65 0.78 0.97 1.14 1.41 1.65
0.36 0.41 0.47 0.51 0.61 0.76 0.89 1.10 1.28
0.20 0.23 0.27 0.29 0.35 0.43 0.51 0.63 0.73

2.83 3.33 3.83 4.16 4.75 5.64 6.45 7.69 8.80
228 2.64 3.04 3.30 3.80 4.62 5.38 6.57 7.63
1.97 228 2.62 2.85 333 4.10 479 5.88 6.86
1.78 2.06 2.37 2.58 3.02 3.73 4.36 5.36 6.25
1.65 191 2.17 2.36 2.78 343 4.00 4.90 5.67
1.55 1.80 2.04 222 2.61 322 3.76 4.61 5.33
1.43 1.66 1.89 2.05 2.42 2.98 3.48 426 4.93
1.24 143 1.63 1.77 2.09 2.57 3.00 3.68 4.25
1.06 122 1.39 1.51 1.78 220 2.56 3.14 3.63
0.96 1.11 1.26 1.37 1.61 1.99 2.32 2.84 3.29
0.78 0.90 1.02 1.11 1.31 1.61 1.88 2.30 2.66
0.61 0.70 0.80 0.87 1.03 1.27 1.48 1.81 2.10
0.45 0.52 0.59 0.64 0.75 0.93 1.08 1.32 1.53
035 0.41 0.46 0.50 0.58 0.72 0.84 1.03 1.19
0.20 023 0.26 0.28 0.33 0.41 0.48 0.59 0.68

2.52 296 3.40 3.70 4.25 5.12 5.84 6.96 8.01
2.06 2.38 2.74 2.98 3.46 4.18 4.81 5.83 6.76
1.79 2.08 2.39 2.60 3.01 3.68 4.27 521" 6.06
1.65 1.91 220 2.39 2.77 3.38 3.92 478 5.57
1.51 1.75 1.99 2.16 2.52 3.04 3.52 4.29 5.02
142 1.64 1.87 203 2.37 2.86 331 4.03 4.72
1.32 1.52 1.73 1.68 2.19 2.64 3.06 3.73 4.37
1.13 1.31 1.49 1.62 1.89 2.28 2.64 322 3.76
0.97 1.12 1.27 138 1.61 1.95 2.25 275 3.21
0.88 1.01 1.15 1.25 1.46 1.76 2.04 2.49 291
0.71 0.83 0.94 1.02 1.18 1.43 1.65 2.02 236
0.56 0.65 0.74 0.80 0.93 1.12 130 1.59 1.86
041 047 0.53 0.58 0.68 0.82 0.95 1.16 1.36
0.31 0.36 041 0.45 0.53 0.64 0.74 0.90 1.05
0.18 0.21 0.24 0.26 0.30 0.36 0.42 0.51 0.60

2-month 3-month 4-month 6-month 9-month  I-year  2-year  5-year 10-year 25-year 50-year 100-year

10.58
9.37
8.38
7.58
7.12
6.69
6.19
534
4.56
4.13
3.35
263
1.92
1.50
0.85

10.03
8.85
8.00
7.28
6.54
6.15
5.69
490
4.19
3.79
3.07
242
L.77
1.37
0.78

9.16
7.80
7.01
6.45
577
542
5.02
433
3.69
3.35
271
2.13
1.56
1.21
0.69
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Appendix B
Estimated Single-Event Overflow

Volume Graphs
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Discharge Point
K07-176
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Discharge Point
K19-044
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Discharge Point
M10-151, M10-202, M10-303
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Subbasin Q22-0G1E

LONG TERM WATER QUALITY PLAN

Current Overflow Events'

Reg. P22-139 Reg. P22-001
Annual Qverflow Volume 328,777 cf, 453,625 cf.
Annual Number of Overflows 17 ea. 45 ea.

Planned Improvements

CSSCIP — Subbasin 022-061B is listed as priority number 20 of 39 subbasins for

planned improvements. Preliminary Engineering Report was completed in June

2002, and the following alternatives were favored:

1) Construction of new storm sewers with public and private inflow removal.

2) Construction of new sanitary sewers and conversion of the combined sewers
to storm sewers.

LTCP — No short term control is planned. During Stage 3 — Years 15 to 20,
partial separation in subbasin 022-061B will allow regulators P22-001 and P22-

139 and associated discharge point 1o be completely eliminated.

Planned Overflow Events'

Reg. P22-139 Reg. P22-001
Annual Overflow Volume 0cf. 0cf.
Annual Number of Overtlows 0 ea. 0 ea.

From Figure 10-1: City of Fort Wayne CSO LTCP. Estimated from system
model.
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Appendix C
Vendor Responses
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Fresh Creek Technologies, Inc.

1425 Pompton Ave Suite 1-2 PHONE (973) 237-9099
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FROM: Mike Farrelly (/% TO: Rita Fordiani
DATE: 9/27/04 FAX: (773)691301

Page 1 of 9 including cover sheet

'J:*1‘:*****7\'*********#***********‘k*********‘k']ﬂk************************
Rita,

If you have any questions please contact me at (973) 237-9099

Thanks,
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TEGHNOLOD N
1425 Pompton Ave, Cedar Grave, NJ 07009
Tel (973) 237-9099, Fax (973) 237-0744

CONFIDENTIAL

Attention: Ms. Rita Fordiani, PE.
CH2M Hill
40 Tanbark Road
Sudbury, MA 01776

Subject:  Midwest CSOs
Floatables Collection System

Dear Ms. Fordiani,

Fresh Creek Technologies, Inc. is pleased to present our Proposal P-10476, for the
design, fabrication delivery and installation support of four (4) Inline Netting TrashTrap®
systems for installation at four (4) locations in the Midwest. Our proposal is based on
your 8/17/04 phone conversation with our Robert Kircher, engineering manager.

Description of the Netting TrashTrap® Technology

The Fresh Creek Technologies, Inc. Netting TrashTrap® system is a low cost,
modular, prefabricated floatables collection system that is easy to install, operates
unattended and requires no extemnal power. Netting TrashTrap® systems use the
natural energy of the flow to drive the frash or floatable materials into disposable mesh
nets. Also, due to the downward design of most CSO and stormwater piping, the
equipment is designed to drain dry. This feature eliminates the possibility of standing
water, which is the breeding ground for mosquito (vector) propagation. Recently
reported cases of West Nile virus make this feature of Fresh Creek's equipment an
extremely important one from an environmental and health standpoint. The Fresh Creek
Technologies, Inc. literature (enclosed), describes the Netting TrashTrap® technology
in more detail.

Benefits of the Netting TrashTrap® systems are High Capture Efficiencies - above
98%, Low Installation Cost, and Low Operation and Maintenance Costs. The Netting
TrashTrap® technology is included in US EPA CSO guidance documents. It implements
both the "Nine Minimum Controls” and Long Term Control floatables requirements of
the US EPA and has been approved for use in New Jersey by the NJ DEP.

This carrespondence and all attachments, contain information proprictary to Fresh Creek Technoingies, Incorporated®, R is
submiited in confidence and Is to be used salely for the purpose for which it ks fumishext and rehamed upon request. This information
& not to be reproduced, transmitied, disclosed, or used otherwisa in whole or in part withaut the written axthacizzfion of Fresh Creek

Technologies, Incorporalad®.

963



Proposal P-10476, Rev. 0
September 27, 2004
Page 2 of 8

Fresh Creek’s Netting TrashTrap® System, meets and/or exceeds the Full Capture
Treatment System requirements identified in the California Regional Water Quality
Control Board (RWQCB), Los Angeles Region’s Trash Total Maximum Daily Load
(TMDL) for the Los Angeles River Watershed. The FCT Netting TrashTrap® system is
the only netting system presently approved by the Los Angeles RWQCB.

Site Location

Based on the supplied information, FCT is proposing four (4) Inline Netting
TrashTrap® systems, sized to accommodate the required design flows as follows:

CcsoO Qty No.of Nets Size of Nets Flow Rate Pipe Dia.
7 1 1 30"x30"x8' x%"mesh 19CFS 42"

#21 1 1 30" x30"x 8 x %" mesh 22CFS 66"

#26 1 3 30"x30"x8 x %" mesh 72CFS 72" & 84" *
#52 1 1 30"x30"x8 x%"mesh 8CFS 48"

** To be combined into one (1) pipe 8' in diameter by others

The overall systems and equipment of the netting system will be designed to
process 100% of design flow via the nets. Any additional flow above this design flow
rate will pass over the top of the nefting intemal support structure and will be processed
through stainless steel screening material with %° gaps. Therefore, the entire fiow being
transmitted through the CSO pipe will be screened for floatables of 4" or larger in size.

Each FCT Inline Netting TrashTrap® system will be in a dedicated concrete
chamber. The concrete chambers will be supplied as a multi-piece precast structures.
The nets will be inside lift baskets, which will be raised to grade level, at the time net
replacement is needed. NO "Confined Space Entry” will be required. Because there is
to be no sireet traffic at three (3) sites, the lift baskets at those sites will be accessed
through 300 PSI rated hinged doors, which will be pre-cast into the concrete chamber
lids. The site bearing intermittent traffic will have hinged doors rated for AASHTO H-20
wheel loading. All structural internals and hardware will be 316 stainless steel.

Because of the flow velocities that may be encountered at these sites, FCT is
proposing the use of our standard 1/2° opening mesh net.

The mounting system for the netting support frame will be sized for the design flow
discharging from of the outfall, during a rain/CSO event.

All mounting/anchoring will be “drill-in® type anchors énd drilled into the concrete
bottom and sidewalls of the concrete chamber walls. All FCT supplied equipment will
use 316 stainless steel, anchors and hardware will also be 316 stainless steel.

This correspondence and alf attachments, contain information proprietary to Fresh Creek Technologies, Incorporated®. i is
mrﬂ:edmmwhbmmwfummmmmmmwmmmwmm
is not to be reproduced, transmitted, disclosed, or used otherwise In whole or in part without the wrilten authorization of Frash Creek
Technologles, Incorporated®,
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Our general experience is that Netting TrashTrap® systems may require servicing

one, two or more times a month during the wet weather season. The actual service

interval is very site specific and depends on rainfall frequency, and the amount of frash

that enters the CSO system. FCT recommends that the equipment and nets be
inspected after every significant rain event.

Servicing the system is done using a truck equipped with a crane capable of
extending out over the system to each of the nets and with a capacity to lift up to 2000
pounds at this reach. The weight of the lifting basket and net is approximately 500
pounds (without trash). The procedure is simple. The lift basket with the used net, is
lifted through the open access opening (via crane type lifting equipment) and put on the
ground. The used net is removed from the lifting basket using the same crane and put
into a watertight dumpster for transport to a transfer station or landfll. We estimate that
an experienced crew will be able to change out the net in less than 1 hour or less, per
CSO0 site.

Scope of Supply/Work

. Equipment to be supplied

A. Netting TrashTrap® System @ CSO #17

1. One Inline Netting TrashTrap® System Model ILNTT-1, consisting of one (1)
net support frame & one lifting basket, hinged screening, access ladder; inside
a multi-section pre-cast concrete chamber and all hardware required for
installation.

The above listed equipment will consist of the following filly described
components, in the concrete chamber:

A. One (1) 316 stainless steel net support and frame mounting system.
B. One (1) 316 stainless steel net lifting basket and bridle.

C. One (1) lot, 316 stainless steel 1/2 inch opening, hinged bar screen and
appurtenances.

D. One (1) 316 stainless steel access fadder, undemeath the nefting access
doors.

ﬂﬁm%wﬁammddd@dm,wﬁnwmmpmﬂiaawwﬁmhMTMﬁ, Incorporated®. It is
subnﬂaimoonﬁdmcea:ﬂbmmmmmunpumefammnbfmhwwmmmmmwm
is not to be reproduced, transmitted, disclosed, or usad olherwise in whole or in part without the waitten authorization of Fresh Creek
Technologies, Incorporatedd.

965



E.

F.

Proposal P-10476, Rev. 0
Seplember 27, 2004
Page 4 of 8

One (1) concrete chamber, precast (in FCT’s mold) by Oldcastie/Rotondo
to the FCT design. The chamber will be 4'-0" wide by 16-0" long by
approximately 100" high, (inside dimensions), with precast openings to
match up with the CSO piping. The access opening for the chamber will
be a 300 PSI rated hinged door (4™-0" wide by 7-0° long inside
dimensions), and a 30" square 300 PS! rated hinged man-door, both are
pre-casted into the concrete chamber lid section.

One (1) set of access ladder rungs, undemeath the manhole.

2. Eighteen (18) disposable standard duty %" mesh nets with plastic frames, size
is 2'-6" by 2'-6" (opening at mouth) by 8'-0" long (nominal). This quantity of
nets equals the initial setup set, plus 17 change-outs.

3. All 316 stainless steel hardware and fittings required for the assembly and
installation of the system.

B. Netting TrashTrap® System @ CSO #21

1. One Inline Netting TrashTrap® System Model ILNTT-1, consisting of one (1)
net support frame & one (1) liffing basket, hinged screening, access ladder;
inside a multi-section pre-cast concrete chamber and all hardware required for
installation.

The above listed equipment will consist of the following fully described
components, in the concrete chamber:

A
B.

One (1) 316 stainless steel net support and frame mounting system.
One (1) 316 stainless steel net lifting basket and bridle.

One (1) lot, 316 stainless steel 1/2 inch opening, hinged bar screen and
appurtenances.

One(1) 316 stainless steel access ladder, undemneath the netling access
doors.

One (1) concrete chamber, precast (in FCT’s mold) by Oldcastle/Rotondo
to the FCT design. The chamber will be 7'-6" wide by 17'-0” long by
approximately 10°-0" high, (inside dimensions), with precast openings to
match up with the CSO piping. The access opening for the chamber will
be a 300 PSI rated hinged door (4-0" wide by 7-0" long inside
dimensions), and a 30" square 300 PS! rated hinged man-door, both are
pre—casted into the concrete chamber lid section.

This comespondence and alf aftachments, contain information proprietary to Fresh Creek Technologies, Incorporated®. i is
subnmdinccnﬁdememiisiobel.sedsdetyfuﬂamposef«udﬁdﬂismmmdmmmdmmmuestmhfaud{m
hnottoberepfwwm,m"ilmW,am%m%ainmmmmm&mdthm

Technologies, Incorparatad®,
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F. One (1) set of access ladder rungs, underneath the manhole.

2. Eighteen (18) disposable standard duty 1/2” inch mesh nets with plastic
frames, size is 26" by 2'-6" high (opening at mouth) by 8-0" long (nominal).
This quantity of nets equals the initial setup set, plus 17change- outs.

3. All 316 stainless steel hardware and fittings required for the assembly and
installation of the system.

OPTION: Because this chamber is required to match the existing pipe diameter,
a second net could be added to this site (only) for a slight additional
charge. This would double of the capacity of the Netting Trash Trap®
System at this site.

C. Netting TrashTrap® System @ CSQ #26

1. One inline Nefting TrashTrap ® System Model ILNTT-3, consisting of one (1)
net support frame & three (3) lifting baskets, hinged screening, access ladder,
inside a multi-section pre-cast concrete chamber and all hardware required for
installation.

The above listed equipment will consist of the following fully described
components, in the concrete chamber:

A. One (1) 316 stainless steel net support and frame mounting system.
B. Three (3) 316 stainless steel net lifting baskets and bridles.

C. One (1) lot, 316 stainless steel 1/2 inch opening, hinged bar screen and
appurtenances.

D. One (1) 316 stainless steel access ladder.

E. One (1) concrete chamber, precast by Oldcastie/Rotondo to the FCT
design. The chamber will be 13'-4" wide by 19'4" long by approximately
10°-0” high, (inside dimensions), with precast openings to match up with
the CSO piping. The access opening for the chamber will be a 300 PSI
rated triple access hinged door, and a 30” square 300 PSI rated hinged
man-door, hoth are pre-casted into the concrete chamber lid section.

F. One (1) set of access ladder rungs, undemeath the manhole.

2. Fifty-four (54) disposable standard duty 1/2” inch mesh nets with plastic
frames, size is 2'-6" by 2'-6" high (opening at mouth) by 80" long (nominal).
This quantity of nets equals the initial setup set, plus 17 change-outs.

This corespondence and all attachments, contaln information proprictary to Fresh Creck Technologies, Incorporated®. It is

submitted in confidence and Is to be used solely for the puspose for which it is fumished and retumed upon request. This information

fs nat to be reproduced, transmitfed, disclosed, or used otherwise in whole or in part without the wiitlen authorization of Fresh Creek

Technatogies, Incorporited?. 967
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3. All 316 stainless steel hardware and fittings required for the assembly and
installation of the system.

D. Nefting TrashTrap® System @ CSO #52

1. One Inline Netting TrashTrap® System Model ILNTT-1, consisting of one (1)
net support frame & one (1) lifting basket, hinged screening, access ladder,
inside a multi-section pre-cast concrete chamber and alt hardware required for
installation.

The above listed equipment will consist of the following fully described
components, in the concrete chamber;

A.
B.

F.

One (1) 316 stainless steel net support and frame mounting system.
One (1) 316 stainless steel net lifting basket and bridle.

One (1) lot, 316 stainless steel 1/2 inch opening, hinged bar screen and
appurtenances.

One (1) 316 stainless steel access ladder, undemneath the netting access
doors.

One (1) concrete chamber, precast (in FCT's mold) by Oldcastie/Rotondo
to the FCT design. The chamber will be 4'-0° wide by 16™-0” long by
approximately 10°-0” high, (inside dimensions), with precast openings to
match up with the CSO piping. The access opening for the chamber will
be a H-20 rated triple access hinged door, and a 30 square H-20 rated
hinged man-door, both are pre-casted into the concrete chamber lid
section.

One (1) set of access ladder rungs, undermneath the manhole.

2. Eighteen (18) disposable standard duty 1/2" inch mesh nets with plastic
frames, size is 2'-6" by 2"-6" high (opening at mouth) by 8'-0" long (nominal).
This quantity of nets equals the initial setup set, plus 17 change-outs.

3. All 316 stainless steel hardware and fittings required for the assembly and
installation of the system.

NOTE: The use of a 4' wide chamber here is contingent upon the chamber

matching up to the outer diameter of the existing 48" pipe.

This correspondance and aft attachments, contain information propriatary to Fresh Cregk Technologies, Incorpovated®. It is
submitted in confidence and s to be used solely for the purpose for which it is furmished and retumed Upon request. This information
lsnmouempmduoeu,mw.mm.awmmmﬁmmmmmmm«me
Technologies, Incoporated®.
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I. Construction Supervision and Training

1. Fresh Creek Technologies will supervise the insfallation of equipment and
include an overall work site inspection report at the completion of all work, for
each site.

2. Following the completion of the project, Fresh Creek Technologies will conduct
an operations and maintenance training program. Training shall be structured
to develop a basic understanding of the design, function and capabilities of the
equipment. In addition, routine operational and preventive maintenance,
safety considerations, responses to abnormalities and startup, shutdown and
troubleshooting will be covered. O & M manuals will be provided by Fresh
Creek.

NOTE: Installation of FCT suppiied equipmentiitems is by others. Installation
includes but is not limited to: site preparation, crane to offload and install
the concrete chamber, offloading and installation of FCT supplied
internals, modifications to & tie-in to the existing piping and/or retumn
area fo original condition.

Ill. Pricing, Terms and Conditions

As requested, budgetary prices will be provided. The cost of stainless steel has risen
sharply over the last 12 months amounting to increases of over 100% for certain
grades. This is an important factor for design and costing issues. Some stability has
retumed to this market priting, but it is too early to predict where prices will be 6-12
months from now.

The budgetary proposal price for the Fresh Creek Technologies, Netting
TrashTrap® systems, as described above as foliows:

Netting TrashTrap® System at CSO #17 Price =$ 97,500.00
Netting TrashTrap® System at CSO #21 Price = $124,250.00
Netting TrashTrap® System at CSO #26 Price = $219,350.00
Netting TrashTrap® System at CSO #52 Price=$ 98,675.00

The above proposal prices for the Fresh Creek Technologies, Netting TrashTrap®
systems, includes on shipping costs, to the job site. Additional nets are available for
$125.00 each, plus freight when ordered in a minimum quantities.

Payment terms are net 30 days from the day the Fresh Creek Technologies
equipment is shipped.

This FCT pricing is to be handled with “strictest confidence”, therefore not to be
communicated in any way (verbal, written, faxed, emailed, etc.) to anyone outside of
your department and FCT, without FCT's written knowledge and approval.

This comespondence and &l attachments, contain infosmmation propictzry to Fresh Creek Technologies, Incorporaed®. It s
submitied in confidence and is 10 be used solely for the purpose for wiich it ks fumishad and refumed upon request. This information
is not to be reproduced, tratsemitted, disclosed, or used otherwise i whale or in pait withaut the writien authortzation of Fresh Creek

Technologies, Incorporated®.
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V. Comments

Submittals drawings and structural calculations (both including requirements under
chambers) will be supplied 4 to 6 weeks of receipt of notice of the award of contract and
verified piping inverts and grade elevation, whichever is later.

Delivery of the system to the site is 6 to 8 weeks after receipt of the approval of
these submittals.

We estimate that the precast concrete sections can be installed in less than 1 day
per site based on a good crane operator and at least four workers. The other FCT
supplied equipment/items can be completely installed (by the installing contractor)
within 2 days per site, using a crew of three (3) laborers, all required equipment and
tools on the site.

The design & installation drawings and required calculations will be signed by a
State of licensed professional engineer.

Fresh Creek can provide contract services for maintenance and netting replacement.
We presently have contracts with several Northern New Jersey cities. We would be
pleased to quote a manual service contract for this installation.

General Comments:

Thank you for the opportunity to present this proposal. We look forward to
discussing this proposal and our Netting TrashTrap® technology in more detail.

Sincerely,

=,

Mike Farrelly
Project Engineer

Reviewed by

Ptk floeto

Robert Kircher
Engineering Managet

This comespondence and aft attachments, contain information proprictary to Fresh Creek Technalogies, Incorporaled®. it is
subrmited in confidence and is fo be used sdlely for the purpase for which it Is fumished and retumed upon request. This information
isnutobempmuced,mrrimd.dsdnsad,ameddhawisehﬁwhampmtwmnmmaﬂu'mﬁmdﬁeshcm

Technolagies, Incoporated®.
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For each of the four sites, we have selected the appropriate equipment, determined the approximate
required footprint and a budget price. The footprint is expressed in width and length, the width being
equal to the required weir length to accommodate the equipment selected, including the space required
for debris storage during an overflow event. The footprint will also work if the width and length dimensions
are interchanged. Attached you will also find the general information for both the ACU-SCREEN fine
overflow screens and the ACU-BEND underflow bending weirs.

For the four sites, we have made the following selections:

SITE # 17: Design Flow (Qd) = 19 cfs; Existing Structure; Access Width = 30 to 40 ft; Influent Pipe = 427g;
One way check flap required; Existing Chamber = 10’ x 10’; The Overflow Weir Sill Elevation is assumed
to be = 0.00 ft.; The debris will be directed to the dry weather flow at this site.

* Equipment selected for this site is: One (1) ACU-SCREEN fine screen model GAS-DHS-183 and one
(1) ACU-BEND underflow bending weir model GAB-60/183/4. The bending weir, which is sealed on all
four sides, will serve two functions. The first is to insure that the available upstream storage is fully
utilized and that the upstream water level (USWL) is maintained relatively constant before any overflow
event occurs and the second is to act as a backflow preventor in the case of a high downstream water
level (DSWL). The screen selected for this site is a diagonal unit with a single 6 screening module
driven by an hydraulic power unit with a control panel and water level measuring device. The bending
weir is of the underflow type, sealed on four sides, with integral counterweights, a height of 2 ft and a
length of 6 ft.

¢ The required footprint to accommodate this equipment is 8.5’ wide x 10’ long.

e The ACU-SCREEN / ACU-BEND combination will operate so that the USWL will vary from +1.90 to
+2.05 ft for all flows varying from 0 to Qd (19 cfs).

¢ If the screen is 40 % blocked, then the USWL will rise to +2.25 ft at Qd.

o With the screen operating under normal conditions (no blockage), the screen will have a maximum
capacity of 35 cfs before overtopping at elevation +2.30 ft (top of screen).

o |If the screen is completely blocked, then the top of the screen will act as an emergency overflow. The
depth of water over the top of the screen will be 0.77 ft or elevation +3.07 ft.

 The budget price for this equipment (GAS-DHS-183 & GAB-60/183/4) is $ 60,400 US Funds
(includes ACU BEND).
SITE # 21: Design Flow (Qd) = 22 cfs; New Structure; Influent Pipe = 66"a; The Overflow Weir Sill

Elevation is assumed to be = 0.00 ft.; The debris will require a macerating pump at this site to return it
to the dry weather flow.

¢ Equipment selected for this site is: One (1) ACU-SCREEN fine screen model GAS-HWS-168, water
wheel driven. The screen selected for this site is a horizontal unit with a single 5.5' screening module
driven by a water wheel. The water wheel requires a 2 ft differential between the crest of the overflow
weir and the maximum DSWL.

¢ The required footprint to accommodate this equipment is 8’ wide x 8’ long.

e The ACU-SCREEN will operate so that the USWL will vary from +0.00 to +1.21 ft for all flows varying
from 0 to Qd (22 cfs).

o If the screen is 40 % blocked, then the USWL will rise to 1.90 ft at Qd.

¢ With the screen operating under normal conditions (no blockage), the screen will have a maximum
capacity of 38 cfs before overtopping at elevation 2.00 ft (top of screen).

o If the screen is completely blocked, then the top of the screen will act as an emergency overflow. The
depth of water over the top of the screen will be 0.88 ft or elevation +2.88 fi.
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» The budget price for this equipment (GAS-HWS-168) is $ 46,400 US Funds + $14,000 for ACU
BEND.

SITE # 26: Design Flow (Qd) = 72 cfs; New Structure; Influent Pipe = 72" & 84"g; The Overflow Weir
Sill Elevation is assumed to be = 0.00 ft.; The debris will be directed to the existing adjacent pump
station at this site.

» Equipment selected for this site is: One (1) ACU-SCREEN fine screen model GAS-HWD-500. The
screen selected for this site is a horizontal unit with two 8.2" screening modules driven by a water
wheel. The water wheel requires a 2 ft differential between the crest of the overflow weir and the
maximum DSWL.

» The required footprint to accommodate this equipment is 20’ wide x 10’ long.

e The ACU-SCREEN will operate so that the USWL will vary from +0.00 to +1.31 ft for all flows varying
from 0 to Qd (72 cfs).

o If the screen is 40 % blocked, then the USWL will rise to +2.13 ft at Qd.

o With the screen operating under normal conditions (no blockage), the screen will have a maximum
capacity of 127 cfs before overtopping at elevation +2.30 ft (top of screen).

o If the screen is completely blocked, then the top of the screen will act as an emergency overflow. The
depth of water over the top of the screen will be 1.05 ft or elevation +3.35 ft.

e The budget price for this equipment (GAS-HWD-500) is $ 65,000 US Funds + $25,000 for ACU
BEND.

SITE # 52: Design Flow (Qd) = 8 cfs; New Structure; Influent Pipe = 48"g; The Overflow Weir Sill
Elevation is assumed to be = 0.00 ft.; The debris will be pumped to the dry weather flow at a site
approximately 100 ft away.

» Equipment selected for this site is: One (1) ACU-SCREEN fine screen model GAS-HWS-107. The
screen selected for this site is a horizontal unit with a single 3.5’ screening module driven by a water
wheel. The water wheel requires a 2 ft differential between the crest of the overflow weir and the
maximum DSWL.

» The required footprint to accommodate this equipment is 6’ wide x 8’ long.

e The ACU-SCREEN will operate so that the USWL will vary from +0.00 to +0.85 ft for all flows varying
from 0 to Qd (8 cfs).

o If the screen is 40 % blocked, then the USWL will rise to +1.15 ft at Qd.

» With the screen operating under normal conditions (no blockage), the screen will have a maximum
capacity of 15.9 cfs before overtopping at elevation +1.30 ft (top of screen).

o If the screen is completely blocked, then the top of the screen will act as an emergency overflow. The
depth of water over the top of the screen will be 0.54 ft or elevation +1.84 ft.

 The budget price for this equipment (GAS-HWS-107) is $ 44,500 US Funds + $10,000 for ACU
BEND.

Please note that the budget prices include the equipment, all gaskets and seals, anchoring system,
crating, shipping, O&M manuals, installation assistance, start-up and operator training. The budget prices
also include an amount for the two sites requiring pumping of the debris back to the dry weather flow
location. The civil costs and installation is not included in our prices.

When you have more information on these sites, we will be pleased to work with you to develop detailed
site drawings.
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Should you have any questions or comments, do not hesitate to contact me. However, please note that |
will be out of the office from September 20 16:00 hours to September 29, 2004. Please speak to Steve
Bigelow or leave a message for me during this period.

Nick Grande, M.Eng., P.E.

President

Grande Water Management Systems

100 Alexis Nihon Blvd, Suite 540

Montreal, Quebec, Canada

H4M 2P1

Tel: (514) 904-6580 Toll Free: 1(866) 904-6580
Fax: (514) 904-6573

email: ngrande@grandeinc.com
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G'ande

& Water management systems

ACU-BEND
Selection Criteria:

Design Data:

 Weir Overflow Capacity (Qd): (indicate L/s, cfs, gpm, etc...)

- Maximum Head (H) at Qd: (indicate ft or m)

i Existing Structure: (yes/no)

- Overflow Weir Elevation:
Overflow Weir Length:
Mammum Upstream Water Level
(Max USWL):
Preferred number of Weir Modules:
Sealed on all Four Sides: (yes/no)

Preferre_d Counterweight Option:

Concrete Weights:
Galvanized Steel Weights:
Stainless Steel Weights:

Material of Construction Preference:

SS 304:
SS 316:

Weir Monitoring Op tion:

Discharge Monitoring:

Installation Assistance Required:
Start-Up Required:
Personnel Training Required: - "* . (yes!no)

100 Aiems N|hon Blvd Suxte 540, Montreal Quebec Canada H4M 2P1 T 514-904 6580 1 866 904 6580 s F. 514 904 6573 975

www.grandeinc.com
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ACU-BEND Bending Weir Type "U”

The
Clear
Solution

Application

Once a combined sewer overflow (CSO) tank (or sewer) or a
stormwater overflow tank (or sewer) is full, any additional
influent water must:be able to reach the receiving stream. In
the past this was usually accomplished with thé use of fixed
weirs. However fixed weirs have inhérent disadvantages in-
cluding: increased water poliution, lower sable tank and
ion. To avoid
sing use is made of
ind patented ACU-

sewer storage volumes and no backflow |

the disadvantages of fixed weirs incre
overflow bending weirs such as the umqu
BEND.

The ACU-BEND is designed to ensl
mum storage level is maintained upstream of the weir $othat

full utilization is made of all the available upstream storage - .,
volume. The ACU-BEND is designed to open just enough 10

allow the additional influent water to overflow the Wenr while
maintaining the upstream water level. This ensures that the

frequency of overflow events is reduced which results inre-:
ducing the discharge of highly polluted water to tpe receiv-:

ing stream. }‘- i

The entire overflow weir length can be utilized for’overflow
level control. The compact design makes the system particu-*
larly suitable for structures with limited space and for instal-=

lation in existing structures. The special weir construction

" makes virtually constant maximum storage levels possible;

even under backflow conditions.

¢ that a constant maxi-

Features

» Lower storage tank construction costs owing to smaller
tank volumes (the ACU-BEND allows for 100 % utilization
of storage tank volume as opposed to only 70 to 80% for
conventional weirs).

» Increased water pollution protection since discharge from
the storage tank to receiving stream commences only af-
ter complete filling of the available storage volume or af-
ter reaching maximum storage level. .~

* Stainless steel 316 construction ensures reliable trouble free
operation: . :

+ . The maximum storage level setting may be easily modi-

fied after installation of the device. -

. Hydrauhcallygdé‘é'i pe of’ the weir ﬂap ensures block-

age free discharge ! -

* Integrated ccuntemeight demgn ehmmates neec! for sepa-
rate counterweight chamber.

* Easy retrofitting of existing basin overflows poss:ble (ad
ditional storage voldime gain).

+ The ACU-BEND is available with seals on all four sndes SO
that it can act as'a backflow preventlon dewce for flood
protection. 0

Prlnled in Canada

1 "IOD AIeXIS Nlhon B!vd Suite 540 Montrﬂal Ql.lé‘l)e(: Candda H4|\/| 2P1 . T 514 904 6580 *1- 866 904 6580 F 514 904-657

www.grandeinc.com
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. Upstream

- the ACU-BEND

Operation =

The ACU-BEND is installed on the exostlng fixed overflow weir,
W|th rts prOt points attached to the structure’s ceiling, sidewall
or crossbeam The pivot balances the forces produced by the
hydrodynamic loading on the overflow weir flap with those
of the counterwenght- This ensures equilibrium in any weir
position, re: g in a highly sensitive response to the slight-
est change in the upstream water level. The ACU-BEND re-
mains in the rest tion (closed) until the maximum design
storage level is r d. Upon reaching this level, the ACU-
BEND |mmedlateiy esponds and swings away from the sill,

allowing the excess.water to overflow while mamtammg a
constant upstream wate ével :

The patented special shape of the weir body and the arrange-
ment of the hinged flap and counterwelghts'are the result of
extensive calculations and hydraulic testing: Tt
between the static and dynamic hydra

forces, as well as

the passive forces of the counterweights. (and weir), have been -
optimized. This results in a high discharge coefficient for. the---'~ o

ACU-BEND which ensures that a constant upstream wa‘ j
is maintained without negatively impacting the u;Sstre
hydraulic grade line. G s §:T _

If required, the maximum storage level se‘mng ma éé ad-:
Justed on site by removing or adding countenme{gh -t

4
it

Represented locally by:

© The overflow coefficient p. 10,64 151

- the ACU-BEND is at least equal to th

ACU-BEND Installation

L
1
]
I
T

Max LUSWL

Selection diagram

ACU-BEND Selection Diagram
2
,‘h Sy }'57
AR ” V4 1 ‘}‘.‘9
E om0 y /ﬁ/ £
S s A e 1
o A4 A e [ 0l
I 1,00 A ] — |8
g B 74 % T
v
S —~ ///// = = _.--*:%
g 00 % ] 1
= 7 == -
1 N
g 100§ — e FJ.!E
0.00 ¥ -
00 100 2,00 3,00 4,00 5,00 600
Overflow Weir Length L [m]

~+The calculatlon of. the ov -

Poleni weir formul

Q- zzs‘p*L*H‘vﬁ‘v"z""fT

According to the Poleni f‘ormula thé ydraulic capac:ty ‘of
f a standard over-
flow weir. This means that the upstream ater Ievel |s not
adversely affected by the:presence of tl ACU BEND over-
flow bending weir type U Y

3 Overflow weir sizes not shown or beyond the dlagram limits
may be obtained by special’ request 3

on Blvd., Suite 540, Montreal Québec, Canada H4M 2P1 « T. 5‘I4 904 6580 1-866-904-6580 « F. 514-904-6573 3 977
www.grandeinc.com
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--,Installatmn Data for ACU-BEND Weir

: Backflow protectlon deS|gn (sealed on four sides)

Detailed installation drawings will be prepared by
GWMS for specific project application

o PLAN VIEW

L+ 030 -
0.15 A 0.15

' Section A - A
N i ,
|_._.._,_.__._|._._ - _j__| —= =)
- | =

7 %

AT ==
Fd | U(”\-——q— S
l::: EJL___—] \;"/T{ min. 20 cm

Installation and anchoring on ceiling, crossbeam or
sidewalls are optional, depending on site constraints

J I

Installation Access |

A

Access Opening If a floatables baffle wall is to be installed upstream of the
ACU-BEND, insure:adequate clearance of approximately

1.5 x h between the baffle and the overflow weir.

Dimensions:
h [m] 0.20- 0.30 0.30-0.40 0.40-0.50 | 0.50-0.60 | 0.60-0.70 0.70 - 0.80 0.80-0.90
L [m] up to 10.00
A [m] =0.85 =1.00 =1.20 =1.40 =1.60 =1.85 =2.20
B [m] =0.30 =0.38 =0.46 =0.53 =0.63 =0.70 =0.80
C [m] =0.50 =0.60 =0.70 =0.80 =0.90 =1.10 =1.30
e
& Recommended Shape of Overflow Weir
ks
Other dimensions available upon request ’c & MIN R10 cm
\'": s
Install secondary concrete only after overflow weir mstallatlon chamier 2x2cm
_is complete. - .
Size of installation opening depends on specific project req__zre—
rnents and site constraints as well as ACU-BEND d|mensmn g
mooth Flat Surface
Upstream Downstream

Nihon Blvd., Suite 540, Montreal Quebec, Canada H4M 2P1 5 T 514- 904 6580 . 1 866-904- 6580 F 514 904- 65%8
www.grandeinc.com s
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ACUSCREEN
Selection Criteria:

' Design Data:
e Screen Overflow Capacity (Qd): (indicate LSs, cfs, gpm, etc...)
G -Maxlmum Head (H) at Qd: (indicate ft or m)
- Existing Structure: (yes/ino)
"'w-Welr Elevation: Overflow Weir Length:

Preferred number of Screening Modules:

Preferred: Dnve Ootlon

Water Wheel (WW) Drwen:-'. (Minimum Required Vertical
Downstream Clearance 24" [600 mm])

Hydraulic Power Unit (HPU) Drwen: :
Electric Motor (EM) Driven:
Note: Options other than water wheel driven will require a control panel with water level sensor.

Control Panel (Required for HPU Driven Screen):

Enclosure Type: (NEMA 12, 4 or 4X)
CP Location: (Non-hazardous, Ex-Proof, etc...)
. Panel Voltage Requirements: (VAC, ph, 60 Hz)
Hydraulic Pump Motor Voltage: - (VAC, ph, 60 Hz)
Distance be'We_en HPU and ACU-SCREEN: «
Space required for the control panel enclosure is approxlmately 24" x 36" x 16" (w x h x d) for up to 2 modules

30" x 48" x 16" (w x h x d) for up to 4 modules

Standard Hydraulic Power Unitégc_'omponents: -High 0:1| Pressure, Low Oil Level and High Oil Temperature Alarms & Corresponding Gauges; -
Breather Cap; -Uses biodegradable hydraulic oil (water pollution class 1) Manual or Automatic
; Operatmn -Automatic reversal in case of blockage :

Control Panel (Required for EM Drwen Screen)

(NEMA ”1”"';_4)orﬂ4x)

(VAC, ph; 60 Hz)

- (VAC, ph, 60 Hz) -
(Non-hazardous; Ex-Proof; etc )

Screen Motor, Vi 'age ;
Control Panel Locatlon

Control Panel Options:

Upstream Water Level Sensor Type: - (Float or Ultrasonic)

Menu-driven display with relevant operating data: 2 (yes/no)
Dry contacts for remote monitoring: % (yes/no)
Length of Hydraulic Hoses Required: (ft or m)
Installation Assistance Required: § s : (yes/no)
Start-Up Required: . "% -+ (yes/no)
Personnel Training Required: | 5 - “(yes/no)

N|hon Blvd., Suite 540, Montreal, Québec, Canada H4M 2P1 1. 514-904- 6580 - 1-866-904-6580 « F. 514- 904 6573 979
www.grandeinc.com
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ACU-SCREEN Fine Slotted Overflow Screen

Application

Stormwater discharge systems and combined sewer overflows
(CSO) are the weak points in sewer systems, usually. a
expense of water pollution prevention. They are entl
through which urban pollutants reach the receiving. stream

In the past, there were frequently no adequate preventive

measures available or in place. Today however, there are le-
gal requirements in many areas for the retention of floating
and suspended matter in stormwater and combined sewer
overflow systems. The ACU-SCREEN economically provides
effective receiving stream protection. It is clesigri'ed to be

installed over stormwater discharge sills, settling tank over-
Its modu-:
lar design makes it suitable for any type of overflow system.j-'

flow weirs, CSO weirs, flood discharge systems, etc...
and is easily retro-fitted to existing structures

The ACU-SCREEN design is based on a special stair'ﬂérss's:
- screening surface, with slotted screen openings of 3/16"

dégree of solids retention while minimizing the head:Joss.

and‘a total free area of 50 %, achieving the highest’ possible:

Features:

» The ACU-SCREEN i is constructed entirely of stainless steel
316 ensurlng,rehable' ouble free operation.

+ Self adjusting briish prowdes automatic cleaning of screen-
ing surface in both directions.

+ The ACU-SCREEN cleanlng system may be driven by a wa-
ter wheel (requiring:no external’ energy) or by-an electro-
hydraulic drive; dependmg on S|te constramts

ids greater than 3/1 6".
+ Design of cleaning system mechanls
ing parts are never submerged ;
+ Modular design allows for- mstallatlon over v1rtual|y any
overflow weir type and size. G
» Easy to retrofit into existing structures.
* May be installed in the vertical or d‘lagonal position when
the'preferred horizontal’ arrangement is not possible due
to site constraints.

Prmted in Canada

ihon Blvd., Suite 540, Montreal, Québec, Canada H4M 2P1 « T. 514-904-6580 « 1-866- 904 6580 F 514 904- 6?7%
www.grandeinc.com



Operating diagram 1& ACU-SCREEN with
electro-hydraulic d B

Operation

The ACU-SCREEN screening surface is made up of a series of
" slots and has a clear opening of 50%. During an
overf event, the solids retained by the screen are continu-
ously cleaned by the back and forth movement of the clean-
ing brush. The preferred installation is horizontal, however it
may also be installed vertically or diagonally to satisfy any
existing structural constramts

The ACU- SCREEN can be driven without the need for exter-
nal energy as the cleaning mechanism may be powered by
the proven principle of the water wheel. The water wheel
powers a gear drive which:converts this energy irto an oscil-
latory motion. A weighted; self-adjusting brush; attached to
the guide carriage, is drivj v
ing surface, pushing all fetained solids into storage areas,
found at either end of the screen modules. Because the screen
is continuously brushed clean, clogging of the screening sur-
face cannot occur. The retained sohds are dlscharged into the

ACU- BEND bending weir to maximize the use of aII availabl
upstream in-situ storage and to minimize the freqtfency
an overflow event. 4-_,-‘.‘

Represented locally by:

0.80
Ky =
I 07 —
E
£
g 060
© .
g 050 ]
o
3
8 o4 =
2 =
2 030
t
.
S 0 =

0.10 <

0,10 0,20 0,30 0,40 0,50 0,60 0,70
Qverflow Height H (m)

Example:
Determining the required screening surface length (standard
screen width of 0.70 m).

1500 /s (53 cfs)
0.40m (16")

Design overflow discharge Q=
Maximum overflow height H=

From selection diagram:
Flow per meter (Q/m) of overflow length is 430 L/s

= Screen Length (1) = Q+ Q/m = 1500/430 = 3.49m

Selected: Min. screen module length (1) 3.50 m (11.5')

ACU-SCREEN with ACU-BEND combination.
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Detailed installation drawings will be prepared by
GWMS for specific project application

_Sample Installations for the ACU-SCREEN

_ Horizont: _l_ﬁf}"éng'ement _ Horizontal arrangement
. With one module : with 2 or more modules
Wall Openings Wall Openings

for Connectiond

for Connectiond A Instaliation Opening A Instaltation Opening
LSS -
,Msmpfe f

/ /
—I_—g /ll[lllllll T AT T
m‘ T > _Swre—— =P L wp—— —
Overflow Weir Wall Overflow Weir Wall
LTI IR RRRARRNARRRNRARRRNRNEES
N = |
= —— Y — e — — ]
i -
__i b %o!e __j

AT ) Horizontal arrangement
Horizontal arrangement Vertical arrangement

(water wheel driven)
Section A - A
— O, o= === | | I

Max USWL  Emergency Overflow Lpve

Wiax USWL=Emergency Overflow Level

=¥ ;
© ' Vertical arrangement with auxiliary sill and

Diagram arrangement in combination o Sereoned material stotage thamnber

with an ACU-BEND overflow bending weir H'

Section A -A
B ] Max USWL
Emergency Overflow
Max USWL  Emergency Overflow Level f.a.f

Screenings
Storage ™ o
Chamber

Downstream

) v

is{Nihon Bivd., Suite 540, Montreal, Québec, Canada H4M 2P1 » fT'.¢514-9Q4-5580 * 1-866-904-6580 « F. 51 4-904-6!:97%2
: www.grandeinc.com :



Kruger Products

Krijg er 401 Harrison Oaks Bivd.

Ste. 100
Cary, NC 27513

September 20, 2004

Ms. Rita Fordiani
CH2M Hill

Boston, MA

Tel: 978-443-9218
rfordian@ch2m.com

Re:  ACTIFLO® Budgetary Price
CH2M Hill-Boston

Dear Ms. Fordiani,

TELEPHONE 919-677-8310
FACSIMILE 919-677-0082

Thank you for your interest in the Kriiger ACTIFLO® process for Combined Sewer Overflow
treatment. Enclosed is our price estimate, design summary, layout, and equipment scope of
supply for a 1 x 14 MGD ACTIFLO® system. Also enclosed are the layout drawings, price
estimates and operating cost estimates for three additional designs: 5 MGD, 12 MGD and 48

MGD (2 x 24 MGD).

Please note that the rtaw water entering the 12, 14 or 48 MGD ACTIFLO® systems must have
particles greater than 10 mm in size removed by means of mechanical fine screening. The 1 x 5
MGD system must have particles greater than 6 mm removed. Additionally, proper dispersion of
the coagulant must be achieved through static or induction mixing prior to the entry of the raw

water into the ACTIFLO® system.

The corresponding scope of supply is detailed in the following pages and summarized below:

Mechanical equipment related to the ACTIFLO® system,
Automatic liquid polymer preparation and dosing system,
Coagulant metering pumps and control panel,
ACTIFLO® system based PLC control panel,

Process instrumentation,

Spare parts.

Our budgetary prices for the four options are as follows:

Design Option Site Flow, cfs Size Price
Option 1 #21 22 cfs 1x14MGD | $1,050,000.00
Option 2 #52 8 cfs 1x5MGD $800,000.00
Option 3 #17 19 cfs 1x12MGD | $1,000,000.00
Option 4 #26 72 cfs 2x24MGD | $2.400.000.00

983



Kruger Products

. . &
mw e Kruger 401 Harrison Oaks Blvd. TELEPHONE 919-677-8310

Ste. 100 FACSIMILE 919-677-0082
Cary, NC 27513

These prices are valid for ninety days from the date of this proposal, are exclusive of any sales or
use taxes, and are subject to Kriiger Standard Terms and Conditions of Sale.

The above priges also include the following:
Freight to the job site (FOB shipping points),
O&M manuals,

Support in process engineering,

Advice during construction and installation,
Start-up assistance,

Operator training,

One year warranty.

The terms of payments are 15% on submittal of shop drawings, 75% on the delivery of equipment
to the site and the final 10% on start-up of the system not to exceed 120 days from delivery of
equipment.

Payment shall not be contingent upon receipt of funds by the Contractor from the Owner. All
other terms per our standard conditions of sale are attached. Payment terms are net 30 days from
the aforementioned benchmarks.

The schedule of delivery shall be as follows:

e Shop drawings will be submitted within 6-8 weeks of receipt of an executed contract by all
parties.

e All equipment will be delivered within 16-18 weeks after receipt of approved shop drawings.
Approval must be in the written form.

¢ Installation manuals will be furnished upon delivery of the equipment.

e Operation and Maintenance Manuals will be submitted within 90 days after receipt of
approved shop drawings

If you have any questions or require any additional information please do not hesitate to contact
our Jocal representative, Bruce Stevens at (207) 395-4554, or call me directly at 919-677-8310.

Sincerely,

David Holliman
Process Engineer
ACTIFLO® Systems

cc. Will Sullivan, Andy Szekeress, Erica Latker (Kriiger)
Bruce Stevens (F.R. Mahony & Associates)

VD8
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ACTIFLO" Budgetary Price Package September 20, 2004

CH2M Hill-Boston, MA

ACTIFLO®
Budgetary Price Package
for
CH2M Hill-Boston
Site # 21

1x14 MGD

Kriiger, Inc. Project: #

I. Kriiger, Inc.

401 Harrison Oaks Blvd; Suite 100
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SECTION ONE

Pricing, Terms, and Schedule
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PRICING, TERMS AND SCHEDULE
Price

The prices for the ACTIFLO® Systems, as defined in the following pages, including process and design
engineering, field services and equipment are:

Option 1: 1 x 14 MGD $1.050,000.00
Option 2: 1 x 5 MGD $800,000.00
Option 3: 1 x 12MGD $1.000.000.00
Option 4: 2 x 24 MGD $2.400,000.00

These prices are subject to L. Kriiger, Inc. Standard Terms of Sale.
These prices are FOB shipping points, with freight allowed to the job site. These prices do not include any

sales or use taxes. In addition, these prices are valid for ninety days from the date of issue and are subject
to negotiation of a mutually acceptable contract.

Terms of Payment

The terms of payment are as follows:
1. 15% on submittal of shop drawings
2. 75% on the delivery of equipment to the site
3. Final 10% on start-up of the system not to exceed 120 days from delivery of equipment
Notes: Payment shall not be contingent upon receipt of funds by the Contractor from the Owner. There
shall be no retention in payments due to Kriiger, Inc. All other terms per our Standard Terms of

Sale are attached.

All payment terms are net 30 days from the date of invoice.
Schedule
e  Shop drawings will be submitted within 6-8 weeks of receipt of an executed contract by all parties.

o  All equipment will be delivered within 16-18 weeks after receipt of written approval of the shop
drawings.

e Installation manuals will be furnished per Specification.

e  Operation and Maintenance Manuals will be submitted within 90 days after receipt of approved
shop drawings.

991



992



ACTIFLO® Budgetary Price Package September 20, 2004
CH2M Hill-Boston, MA

SECTION TWO

I. Kriiger, Inc.
Standard Terms of Sale
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1. KRUGER INC.
STANDARD TERMS OF SALE

1. Applicable Terms. These terms govern the purchase and sale of the equipment and related services, if any
(collectively, "Equipment"), referred to in Seller’s purchase order, quotation, proposal or acknowledgment, as the case
may be ("Seller’s Documentation™). Whether these terms are included in an offer or an acceptance by Seller, such offer
or acceptance is conditioned on Buyer’s assent to these terms. Seller rejects all additional or different terms in any of
Buyer’s forms or documents.

2. Payment. Buyer shall pay Seller the full purchase price as set forth in Seller’s Documentation. Unless Seller’s
Documentation provides otherwise, freight, storage, insurance and all taxes, duties or other governmental charges
relating to the Equipment shall be paid by Buyer. If Seller is required to pay any such charges, Buyer shall
immediately reimburse Seller. All payments are due within 30 days after receipt of invoice. Buyer shall be charged the
lower of 1 2% interest per month or the maximum legal rate on all amounts not received by the due date and shall pay
all of Seller’s reasonable costs (including attorneys’ fees) of collecting amounts due but unpaid. All orders are subject
to credit approval.

3. Delivery. Delivery of the Equipment shall be in material compliance with the schedule in Seller’s Documentation.
Unless Seller’s Documentation provides otherwise, Delivery terms are F.O.B. Seller’s facility.

4. Ownership of Materials. All devices, designs (including drawings, plans and specifications), estimates, prices,
notes, electronic data and other documents or information prepared or disclosed by Seller, and all related intellectual
property rights, shall remain Seller’s property. Seller grants Buyer a non-exclusive, non-transferable license to use any
such material solely for Buyer’s use of the Equipment. Buyer shall not disclose any such material to third parties
without Seller’s prior written consent.

5. Changes. Seller shall not implement any changes in the scope of work described in Seller’s Documentation unless
Buyer and Seller agree in writing to the details of the change and any resulting price, schedule or other contractual
modifications. This includes any changes necessitated by a change in applicable law occurring after the effective date
of any contract including these terms.

6. Warranty. Subject to the following sentence, Seller warrants to Buyer that the Equipment shall materially
conform to the description in Seller’s Documentation and shall be free from defects in material and workmanship. The
foregoing warranty shall not apply to any Equipment that is specified or otherwise demanded by Buyer and is not
manufactured or selected by Seller, as to which (i) Seller hereby assigns to Buyer, to the extent assignable, any
warranties made to Seller and (ii) Seller shall have no other lability to Buyer under warranty, tort or any other legal
theory. 1f Buyer gives Seller prompt written notice of breach of this warranty within 18 months from delivery or 1
year from acceptance, whichever occurs first (the "Warranty Period"), Seller shall, at its sole option and as Buyer’s sole
remedy, repair or replace the subject parts or refund the purchase price therefore. If Seller determines that any claimed
breach is not, in fact, covered by this warranty, Buyer shall pay Seller its then customary charges for any repair or
replacement made by Seller. Seller’s warranty is conditioned on Buyer’s (a) operating and maintaining the Equipment
in accordance with Seller’s instructions, (b) not making any unauthorized repairs or alterations, and (¢) not being in
default of any payment obligation to Seller. Seller’s warranty does not cover.damage caused by chemical action or
abrasive material, misuse or improper installation (unless installed by Seller). THE WARRANTIES SET FORTH IN
THIS SECTION ARE SELLER’S SOLE AND EXCLUSIVE WARRANTIES AND ARE SUBJECT TO SECTION 10
BELOW. SELLER MAKES NO OTHER WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR PURPOSE.

7. Indemnity. Seller shall indemnify, defend and hold Buyer harmless from any claim, cause of action or liability
incurred by Buyer as a result of third party claims for personal injury, death or damage to tangible property, to the
extent caused by Seller's negligence. Seller shall have the sole authority to direct the defense of and settle any
indemnified claim. Seller’s indemnification is conditioned on Buyer (a) promptly, within the Warranty Period,
notifying Seller of any claim, and (b) providing reasonable cooperation in the defense of any claim.

8. Force Majeure. Neither Seller nor Buyer shall have any liability for any breach (except for breach of payment
obligations) caused by extreme weather or other act of God, strike or other labor shortage or disturbance, fire, accident,
war or civil disturbance, delay of carriers, failure of normal sources of supply, act of government or any other cause
beyond such party's reasonable control.
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9. Cancellation. If Buyer cancels or suspends its order for any reason other than Seller’s breach, Buyer shall
promptly pay Seller for work performed prior to cancellation or suspension and any other direct costs incurred by Seller
as a result of such cancellation or suspension.

10. LIMITATION OF LIABILITY. NOTWITHSTANDING ANYTHING ELSE TO THE CONTRARY, SELLER
SHALL NOT BE LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, SPECIAL, PUNITIVE OR OTHER
INDIRECT DAMAGES, AND SELLER’S TOTAL LIABILITY ARISING AT ANY TIME FROM THE SALE OR
USE OF THE EQUIPMENT SHALL NOT EXCEED THE PURCHASE PRICE PAID FOR THE EQUIPMENT.
THESE LIMITATIONS APPLY WHETHER THE LIABILITY IS BASED ON CONTRACT, TORT, STRICT
LIABILITY OR ANY OTHER THEORY.

11. Miscellaneous. If these terms are issued in connection with a government contract, they shall be deemed to
include those federal acquisition regulations that are required by law to be included. These terms, together with any
quotation, purchase order or acknowledgement issued or signed by the Seller, comprise the complete and exclusive
statement of the agreement between the parties (the “Agreement”) and supersede any terms contained in Buyer’s
documents, unless separately signed by Seller. No part of the Agreement may be changed or cancelled except by a
written document signed by Seller and Buyer. No course of dealing or performance, usage of trade or failure to enforce
any term shall be used to modify the Agreement. If any of these terms is unenforceable, such term shall be limited only
to the extent necessary to make it enforceable, and all other terms shall remain in full force and effect. Buyer may not
assign or permit any other transfer of the Agreement without Seller’s prior written consent. The Agreement shall be
governed by the laws of the State of North Carolina without regard to its conflict of laws provisions.
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Design Summary
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1 x 14 MGD ACTIFLO® Design

Design Capacity
Total Design Flow, MGD 14
No. of Trains 1
Capacity Per Train, MGD 14
Coagulation Tank Design
HRT, min 1
No. of Tanks per Train 1
Length, ft 10.7
Width, ft 8.0
Side Water Depth, ft 16
Injection Tank Design
HRT, min 1
No. of Tanks per Train 1
Length, ft 10.7
Width, ft 8.1
Side Water Depth, ft 16
Maturation Tank Design
HRT, min 3
No. of Tanks per Train 1
Length, ft 15.2
Width, ft 17.1
Side Water Depth, ft 16
Settling Tank Design
No. of Tanks per Train 1
Length, ft 17.1
Width, ft 17.1
Side Water Depth, ft 16
Lamella Settling Area, ft’ 162.45
Overflow Rate at Design Capacity, gpm/ft’ 60

Sand Recirculation Circuit Design

No. of Pumps per Train

Total Dynamic Head, ft. of water

Pump Capacity, gpm

Number of Hydrocyclones per Pump

Estimated Sludge Concentration, % solids
Sludge Discharge per Train at Design Flow, gpm

2 duty + 1 stand-by
TBD
310
1
0.1t00.5

496

999



1000



ACTIFLO" Budgetary Price Package September 20, 2004
CH2M Hill-Boston, MA

SECTION FOUR

Layout Drawings
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OPTION 1

Preliminary ACTIFLO Single Train Layout

CH2M Hill - Boston, MA - Site # 21
Total Capacity: 14 MGD

No. Of Trains: 1 x 14 MGD
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OPTION 2

Preliminary ACTIFLO Single Train Layout
CH2M Hill - Boston, MA - Site # 52
Total Capacity: 5 MGD
No. Of Trains: 1 x 5 MGD
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—

September 20, 2004
OPTION 3
Preliminary ACTIFLO Single Train Layout
CH2M Hill - Boston, MA - Site # 17
Total Capacity: 12 MGD
No. Of Trains: 1 x 12 MGD
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OPTION 4
Preliminary ACTIFLO Single Train Layout
CH2M Hill - Boston, MA - Site # 26
Total Capacity: 24 MGD
No. Of Trains: 1 x 24 MGD
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ACTIFLO® Equipment Scope of Supply
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ACTIFLO® Equipment Scope of Supply
I Mechanical Equipment Scope of Supply — 1 x 14 MGD
Descrintion Units Per Total No. of
P Train Units
Coagulation Tanks
e Coagulation tank top entering mixer(s), 5 HP, TEFC, 1 |
460/3/60 motor, 304 stainless steel shaft and impellers.
Injection Tanks
e Injection tank top entering mixer(s), 5 HP, TEFC, 460/3/60 1 1
motor, 304 stainless steel shaft and impellers.
Maturation Tanks
e  Maturation tank top entering mixer(s), 7.5 HP, TEFC, 1 I
460/3/60 inverter duty motor, 304 stainless steel shaft and
impellers.
e VED to be supplied by others. -- By others
e  Anti-Vortex Baffles, 304 stainless steel 2 2
Settling Tanks
e  Sludge scraper assemblies, 304 stainless steel, center drive,
1.5 HP, TEFC, 460/3/60 inverter duty motor, speed reducer, 1 1
complete with drive shaft, shaft protector, rake arms and
blades.
e  VFD to be supplied by others. -- By others
e  Wear plates for bottom hoppers, 304 stainless steel. 1 1
e Lamella plate module sets, 304 stainless steel. 1 set 1 set(s)
s Lamella plate supports, 304 stainless steel. 1 set 1 set(s)
e  Effluent collection troughs, 9.5’ length, 1.33’ width, 304 4 4
stainless steel.
e  Supports for collection troughs, 304 stainless steel. 1 set 1 set(s)
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Description Units Per Total No. of
P Train Units
Microsand Recycle Circuits
e  Microsand recirculation pumps, centrifugal, cast iron body, 2 duty + 1
with rubber-lined volute and impeller, mechanical seal, 310 stand-b 3
gpm capacity, 15 HP, TEFC, 460/3/60 motor with V-belt and y
pulley drive.
e  Discharge side pump isolation valves, 6” diameter, eccentric 3 3
plug type, manual.
e  Suction side pump isolation valves, 6” diameter, eccentric 3 3
plug type, manual.
e Flush connection valve, 12" diameter, ball valve. 3 3
e  Pump discharge pressure switch assembly, complete with 3 3
pressure gauge, isolation valve and diaphragm seal.
: 2 duty + 1
e  Hydrocyclones, 310 gpm capacity, urethane. stand-by 3
e  Hydrocyclone pressure gauge assembly, complete with 3 3
diaphragm seals and isolation valves.
e Hydrocyclone underflow/overflow (sand) collection boxes, 1 1
304 stainless steel.
e Hydrocyclone overflow (sludge) piping, connecting 3 3
hydrocyclone overflow to overflow box.
e  Hydrocyclone underflow piping, PVC 1 1
e  Microsand for Start-up (Tons) 14 14
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II. Chemiical Feed Equipment — 1 x 14 MGD

Description

Total No. of Units

Automatic Liquid Polymer Processing System

e Liquid polymer feed/activation system, skid mounted packaged
assembly, high enery mixing chamber, volumetric metering
pump, water solenoid valve, pressure switches and gauges, hose
connections, ball valves.

1 duty + 1 stand-by

Coagulant Metering Pumps

e  Volumetric metering pumps, Diaphragm type, corrosion resistant
skid mounted, complete with pump bases, variable speed drives,
pressure relief valves, back pressure valves, check valves,
calibration columns, isolation ball valves, flush connections,
strainers, electric motors, piping and fittings.

1 duty + 1 stand-by
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II1. Electrical Equipment — 1 x 14 MGD

PLC Based Control Panel(s)

The PLC based control panel(s) will be supplied to monitor and control the ACTIFLO® process. All panels

are required to be installed INDOORS ONLY. Each control panel, will be completely assembled, tested

and programmed for the required functionality. Each U.L. labeled panel will be designed according to the

scope of supply listed below. The quantity of panels will be based on the number of ACTIFLO® trains in

the design. There shall be one control panel per train for odd numbered train configurations and one control

panel per two trains for even numbered train configurations.

The PLC Control Panel will include the necessary input/output as listed in the I/O listing. All /O
will be wired to field terminations and include surge arrestion and isolation as required.

One Train Two Trains Description Manufacturer
1 1 INEMA 12 FREESTANDING ENCLOSURE (INDOOR HOFFMAN
INSTALLATION ONLY)
1 1 IBACKPANEL HOFFMAN
1 1 PANEL SHELF HOFFMAN
1 1 SURGE PROTECTION INNOVATIVE TECH
1 1 20A MAIN CIRCUIT BREAKER, 1-POLE, 120VAC (MCB) BSQUARED
3 3 24VDC POWER SUPPLY 5A SOLA
8 8 IDC/DC TRANSMITTER ISOLATOR, 4-20 mA PHOENIX
16 20 M-UFB 2/2-24 VDC MINITRAB SURGE ARRESTOR PHOENIX
4 5 M-UFB R4 MINITRAB BASE ELEMENT, 4 PLUGS PHOENIX
1 1 SLKK 5 DOUBLE LEVEL TERMINAL BLOCK w/GND PHOENIX
1 1 DIGI-KEY PART NO. 1.5KE30CATR DIODE IDIODES INC.
IAS REQUIRED |AS REQUIRED |[D-UKK 3/5 END COVER IPHOENIX
AS REQUIRED [AS REQUIRED [FB 10-6 FIXED BRIDGE BAR PHOENIX
IAS REQUIRED |AS REQUIRED [E/UK1 END CLAMP PHOENIX
96 128 lUKK 5 DOUBLE LEVEL TERMINAL BLOCK PHOENIX
2 2 2.0A CIRCUIT BREAKER ALLEN-BRADLEY or equal
11 13 3.0A CIRCUIT BREAKER IALLEN-BRADLEY or equal
2 2 [7.0A CIRCUIT BREAKER IALLEN-BRADLEY or equal
1 1 15.0A CIRCUIT BREAKER IALLEN-BRADLEY or equal
30 30 TERMINAL BLOCK IALLEN-BRADLEY
10 10 ITERMINAL BLOCK (GND) ALLEN-BRADLEY
IAS REQUIRED JAS REQUIRED CENTER JUMPER - 10 POLE ALLEN-BRADLEY
IAS REQUIRED |AS REQUIRED [END BARRIER IALLEN-BRADLEY
IAS REQUIRED |AS REQUIRED [END ANCHOR IALLEN-BRADLEY
32 32 OUTPUT RELAY, 2PDT, FORM C CONTACT, 24VDC IALLEN-BRADLEY or equal
32 32 RELAY BASES IALLEN-BRADLEY or equal
1 1 SLC 5/05 PROCESSOR IALLEN-BRADLEY
1 1 13 SLOT CHASSIS ALLEN-BRADLEY
1 1 IPOWER SUPPLY ALLEN-BRADLEY
1 1 RACK INTERCONNECT CABLE ALLEN-BRADLEY
4 6 [DC POWERED DISCRETE INPUT CARD IALLEN-BRADLEY
2 T2 DC POWERED DISCRETE OUTPUT CARD IALLEN-BRADLEY
1 1 DC POWERED ANALOG INPUT CARD IALLEN-BRADLEY
One Train Two Trains Description Manufacturer

1012



ACTIFLO® Budgetary Price Package
CH2M Hill-Boston, MA

September 20, 2004

2 3 DC POWERED ANALOG OUTPUT CARD LLEN-BRADLEY
1 1 IPANELVIEW 1000 WITH ETHERNET IALLEN-BRADLEY
1 1 10/100 BASE T ETHERNET SWITCH IN-TRON

2 2 IPUSH BUTTON, FLUSH, NON-ILL, MOM. N.O. CONTACT [SQUARED

AS REQUIRED |AS REQUIRED

MISC. (WIRE, CABLE, WIRE DUCT, DIN RAIL, TERMINAL
MARKERS, LEGENDS, NAMEPLATES, ETC.)

1

1

CABINET LIGHT

1

|

[RECEPTACLE W/BOX/COVER, UL LISTED

1

1

IALARM HORN (SUPPLIED LOOSE FOR MOUNTING BY

ICONTRACTOR)

Iv. Process Instrumentation — 1 x 14 MGD
Description Units Per Train Total No. of Units
e Raw Water Turbidimeter, Hach -- 1
e  pH meter for raw water, Great Lakes - 1
e pH meter after coagulant addition, Great Lakes 1 1
e Flowmeter, Danfoss 1 1
e  Settled Water Turbidimeter, Hach 1 1
V. Spare Parts — 1 x 14 MGD

Description

Units Per Train Total No. of Units

Mechanical Spare Parts

Coagulation tank mixer bearings and seals

Injection tank mixer bearings and seals --

Maturation tank mixer bearings and seals -~

Apex tips

V-belt sets

1 set

1 set

1 set
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SECTION SIX

I. Kriiger, Inc. Scope of Work
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I. KRUGER SCOPE OF WORK

A. L. Kriiger, Inc. is responsible for process design and equipment procurement required for
ACTIFLO® System. The system will be designed and supplied in accordance with the applicable
sections of the project Plans and Specifications as described herein. 1. Kriiger, Inc. scope of work
does not include any engineering, selection, procurement, installation, or operation of any
equipment, materials or other services not specifically defined in this proposal.

B. Process and Design Engineering — 1. Kriiger, Inc. will perform engineering in accordance with the
project Plans and Specifications and those applicable national codes, standards and / or regulations
(except as otherwise noted) in effect at the time of this submittal. Additionally, I. Kriiger, Inc. will
provide all necessary design, installation and operating information for equipment within its stated
scope of supply. I Kriiger, Inc. is not responsible for the design, selection, installation, operation
or maintenance of any materials, equipment or services supplied by others.

C. I. Kriiger, Inc. will provide process engineering and design support for the system as follows:
1. Equipment specifications for all equipment supplied by Kriiger Inc.
2. Technical instructions for operation and start-up of the system
3. Equipment location drawings
4, Equipment installation plans
S. Project Specific O&M manuals
D. The equipment scope of supply of 1. Kriiger, Inc. shall include the equipment as shown in the
ACTIFLO® Scope of Supply.
E. Field Services

1. Kriiger, Inc. will provide the services necessary to start-up, test, and operate the system as

follows:
1. Advice during installation
2. Equipment checkout and initial testing, 1 trip(s) with a total of 5 days.
3. Start-up assistance, 2 trip(s) with a total of 10 days.
4. Operator training, 1 trip(s) with a total of 5 days.
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Contractor Scope of Work
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CONTRACTOR SCOPE OF WORK

The following is a non-inclusive list of material that shall be furnished by the Contractor:

L.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Obtain necessary construction permits and licenses, construction drawings (including
interconnecting piping drawings), field office space, telephone service, and temporary
electrical service.

All site preparation, grading, locating foundation placement, excavation for foundation,
underground piping, conduits and drains.

Demolition and/or removal of any existing structures, equipment or facilities required for
construction, and installation of the Ballasted Flocculation system.

Supply and install all bulk storage tanks, pads, and supports including the concrete basins
required for the ACTIFLO® system

Provide all grouting for the bottom of the settling tank.
Provide all concrete work for the ACTIFLO® tankage, including all corner fillets.

Provide and installation of all foundations, supply and installation of all embedded or
underground piping, conduits and drains.

All backfill, compaction, finish grading, earthwork and final paving.

Receiving (preparation of receiving reports), unloading, storage, maintenance
preservation and protection of all equipment, and materials provided by Kriiger Inc.

Installation of all equipment and materials provided by Kriiger Inc.

Supply, fabrication, installation, cleaning, pickling, and/or passivation of all stainless
steel piping components.

Provide all imbedded pipe sections and valves for tank drains.

All cutting, welding, fitting, and finishing for all field fabricated piping.

Supply and installation of all flange gaskets and bolts for all piping components.
Supply and installation of all pipe supports.

Provide, install and terminate all motor control centers, motor starters, panels (other than
the ACTIFLO® PLC panel), transformers, and VFD’s.

Provide, install and terminate all variable frequency drive units as required by Kriiger,
Inc. for the each maturation tank mixer and each settling tank scraper.

Installation and termination of all control panels and instrumentation supplied by Kriiger
Inc.

Supply and install all sample pumps and sample lines required for the instrumentation
provided by Kriiger Inc.
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20.

21.

22,

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Labor and material for winterizing the ACTIFLO® System; insulating/heat tracing any
tanks, piping, or tubing subjected to freezing temperatures, and water heaters when
polymer solution make-up water is expected to fall below 55 °F.

Supply and install all electrical power and control wiring and conduit to the equipment
served plus interconnection between the ACTIFLO® Supplier’s furnished equipment as
required, including wire, cable, junction boxes, fittings, conduit, etc.

Supply and install all insulation, supports, drains, hold down clamps, manhole covers,
condensate drain systems, wastewater valves, flanges, flex pipe joints, expansion joints,
boots, gaskets, adhesives, fasteners, safety signs, and all specialty items such as strainers
and traps.

Provide all labor, materials, supplies and utilities as required for start-up, and
performance testing including laboratory facilities, analytical work and chemicals.

Provide all chemicals, lubricants, glycol, oils, or grease and other supplies required for
equipment start-up or plant operation.

Provide all anchor bolts and mounting hardware.

Provide and install all piping required to interconnect to the ACTIFLO® Supplier’s
equipment including all microsand recirculation piping.

Provide all nameplates, safety signs and labels.

Provide, and install all support beams and/or slabs for mixers, scrapers, and/or chemical
feed systems.

Provide all gratings, handrails, access hatches, ladders, and access platforms.

The Contractor shall coordinate the installation and timing of interface points such as
piping and electrical with the ACTIFLO® Supplier.

Supply and install all sunshields and/or additional enclosures as needed when installing
ACTIFLO® equipment and instrumentation outdoors.

All other necessary equipment and services not otherwise listed as specifically supplied
by the ACTIFLO® Supplier
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SECTION EIGHT

ACTIFLO® Estimated Operating Costs
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Preliminary Operating Cost Estimate
ACTIFLO® System
CH2M Hill-Boston — Site #21

Mechanical Equipment Summary per Train — 14 MGD

Equipment 1x 14 MGD
Coagulation Tank Mixer 5 HP
Injection Tank Mixer 5 HP
Maturation Tank Mixer 7.5 HP
Scraper Motor 1.5 HP

Two Sand Recirculation Pumps 30 HP
Total Power Requirements*: 49 HP

Estimated Operating Costs — 1 x 14 MGD

ACTIFLO® System: 1x 14 MGD
Bstimated | pimated Unit | Estimated Daily
Item Average .
Cost Operating Cost
Dose
Polymer 1.2 mg/L $ 3500/ton $245.20
Sand Loss 2 g/m’ $ 200/ton $23.25
Coagulant
(Alum) 100 mg/L $ 280/ton $ 1,634.64
Power | Seetable | g, ho/x wh $ 63.08
Consumption above.
Total Estimated Daily Operating Cost** $1,966.17
Operating Cost per 1,000 Gallons $0.141

*Assumes a power draw of 90% of nameplate rating and does not include stand-by
equipment.
** For nominal capacity operating 24 hours per day.
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ACTIFLO® Budgetary Price Package
CH2M Hill — Boston, MA — Site #21, 1 x 14 MGD

September 20, 2004

Preliminary Operating Cost Estimates
ACTIFLO® System
CH2M Hill — Boston, MA - Site #52

Mechanical Equipment Summary per Train -5 MGD

Equipment 1x5MGD
One Coagulation Tank Mixer 2.0 HP
One Injection Tank Mixer 2.0 HP
One Maturation Tank Mixer 3.0 HP
One Settling Tank Scraper 0.75 HP
Two Sand Recirculation Pumps 15.0 HP
Total Power Requirements: 22.75 HP
Estimated Operating Costs — 1 x 5 MGD
ACTIFLO® System: 5 MGD
Item Estimated Estimated Estimated
Average Unit Cost Daily
Dose Operating
Cost
Polymer 1.2 mg/L $ 3,500/ton $ 87.57
Sand Loss 2 g/m’ $ 200/ton $8.34
Coagulant (Alum) | 100 mg/L $ 280/ton $ 583.80
Power See table $0.08/KWhr $29.29
Consumption* above.
Total Estimated Daily Operating Cost** $ 709.00
Operating Cost per 1,000 Gallons $0.142

*Assumes a power draw of 90% of nameplate rating and does not include stand-by

equipment.
** For nominal capacity operating 24 hours per day.
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ACTIFLO® Budgetary Price Package

September 20, 2004
CH2M Hill — Boston, MA — Site #21, 1 x 14 MGD

Preliminary Operating Cost Estimates
ACTIFLO® System
CH2M Hill — Boston, MA — Site #17

Mechanical Equipment Summary per Train — 12 MGD

Equipment 1x12MGD

One Coagulation Tank Mixer 5.0 HP
One Injection Tank Mixer 5.0 HP
One Maturation Tank Mixer 7.5 HP
One Settling Tank Scraper 1.5 HP
Two Sand Recirculation Pumps |  30.0 HP
Total Power Requirements: 49.0 HP

Estimated Operating Costs — 1 x 12 MGD

ACTIFLO® System: 12 MGD
Item Estimated Estimated Estimated
Average Unit Cost Daily
Dose Operating
Cost
Polymer 1.2 mg/L $ 3,500/ton $210.17
Sand Loss 2 gim’ $ 200/ton $20.02
Coagulant (Alum) | 100 mg/L $ 280/ton $1,401.12
Power See table $0.08/KWhr $63.08
Consumption* above.
Total Estimated Daily Operating Cost** $1,694.39
Operating Cost per 1,000 Gallons $0.142

* Assumes a power draw of 90% of nameplate rating and does not include stand-by
equipment.
** For nominal capacity operating 24 hours per day.
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ACTIFLO® Budgetary Price Package
CH2M Hill — Boston, MA — Site #21, 1 x 14 MGD

September 20, 2004

Preliminary Operating Cost Estimates
ACTIFLO® System
CH2M Hill — Boston, MA — Site #26

Mechanical Equipment Summary per Train — 24 MGD

Equipment 1x24 MGD

One Coagulation Tank Mixer 7.5 HP
One Injection Tank Mixer 7.5 HP
One Maturation Tank Mixer 15.0 HP
One Settling Tank Scraper 3.0 HP
Two Sand Recirculation Pumps | 40.0 HP
Total Power Requirements: 73.0 HP

Estimated Operating Costs — 2 x 24 MGD

ACTIFLO® System: 48 MGD
Item Estimated Estimated Estimated
Average Unit Cost Daily
Dose Operating
Cost
Polymer 1.2 mg/L $ 3,500/ton $ 840.67
Sand Loss 2 g/m’ $ 200/ton $ 80.06
Coagulant (Alum) | 100 mg/L $ 280/ton $ 5,604.48
Power See table $0.08/KWhr $ 187.96
Consumption* above.
Total Estimated Daily Operating Cost** $6,713.17
Operating Cost per 1,000 Gallons $0.140

equipment.
** For nominal capacity operating 24 hours per day.

*Assumes a power draw of 90% of nameplate rating and does not include stand-by
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